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A n  i n v e s t i g a t i o n  i n to  th e  e f f e c t s  of e a r l i e r  
m o b i l i s a t i o n  o f  p a t i e n t s  w ho  h a v e  s u s t a i n e d  a  m y o c a r d i a l  
i n f a r c t i o n  i s  p r e s e n t e d .  T w o  c o m p a r a b l e  g r o u p s  o f  m a l e  
p a t i e n t s  h a v e  b e e n  s t u d i e d .  O ne  g ro u p  h a s  b e e n  t r e a t e d  
w i th  a  s t r i c t  b e d  r e s t  r e g i m e ,  a n d  h a s  b e e n  n u r s e d  in  
b e d  f o r  tw e n ty - f i v e  d a y s ,  a f t e r  w h ic h  g r a d u a l  m o b i l i s a t i o n  
w a s  u n d e r t a k e n  o v e r  a  p e r i o d  of t e n  d a y s . T h e  o t h e r  
g r o u p  w a s  t r e a t e d  f o r  f o u r t e e n  d a y s  in  bed  d u r i n g  w h ic h  
c o n s i d e r a b l e  f r e e d o m  o f  a c t i v i t y  w a s  a l lo w e d  a n d  th e n  
m o b i l i s e d  o v e r  a  p e r i o d  o f  s e v e n  d a y s  in  h o s p i t a l  w i th  
d i s c h a r g e  a f t e r  21 d a y s .
T h e  tw o  g r o u p s  of p a t i e n t s  w e r e  c o m p a r a b l e  in  
t e r m s  of a g e ,  s e x ,  d u r a t i o n  o f  s e v e r i t y  o f  i l l n e s s  a n d  
p r e v i o u s  h i s t o r y  o f  i n f a r c t i o n .  I t  h a s  b e e n  fo u n d  t h a t  
th e  e a r l y  m o b i l i s a t i o n  p r o g r a m m e  h a s  n o t  b e e n  d e l e t e r i o u s  
to  th e  p a t i e n t s  i n  r e s p e c t  o f  m o r t a l i t y  o r  m o r b i d i t y  o r  th e  
d e v e lo p m e n t  o f  s e r i o u s  a r r h y t h m i a  o r  o t h e r  c o m p l i c a t i o n s  
o f  i n f a r c t i o n ;  n o r  h a s  t h i s  p r o g r a m m e  i n c r e a s e d  th e  
i n c id e n c e  of a n e u r y s m  f o r m a t i o n  in  th e  e a r l i e r  m o b i l i s e d  
g r o u p .  T h e  i n c i d e n c e  o f  n e u r o t i c  r e a c t i o n  in  th e  tw o
g r o u p s  w a s  n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  w h e n  th i s  w a s
a s s e s s e d  in  h o s p i t a l  a n d  a f t e r  d i s c h a r g e ,  n o r  w e r e
s i g n i f i c a n t  d i f f e r e n c e s  d e t e c t e d  w h e n  th e  g r o u p s  w e r e
t e s t e d  p s y c h o l o g ic a l l y  u s in g  th e  E y s e n c k  P e r s o n a l i t y
I n v e n t o r y .  T h e  e a r l i e r  m o b i l i s e d  g r o u p  h a s  b e e n  fo u n d
to  r e t u r n  to  w o r k  m o r e  r a p i d l y  th a n  th e  o t h e r  g r o u p ,  b u t
a f t e r  s i x  m o n th s  no s i g n i f i c a n t  d i f f e r e n c e s  w e r e  fo u n d
in  th e  n u m b e r s  r e t u r n i n g  to  w o r k  b e tw e e n  th e  tw o  g r o u p s .
C a r d i a c  o u tp u ts  h a v e  b e e n  e s t i m a t e d  u s i n g  a  d ye
d i lu t io n  t e c h n iq u e  o n  t h r e e  g r o u p s  of p a t i e n t s  i n  th e
os u p in e  a n d  in  th e  45  h e a d  e l e v a t e d  p o s i t io n ,  c o r r e s p o n d i n g  
to  th e  p o s i t i o n  in  w h ic h  a  p a t i e n t  m ig h t  be  n u r s e d  s i t t i n g  
in  b e d .  T h e  t h r e e  g r o u p s  w e r e  -
(a) 10 s u b j e c t s  w i th o u t  e v id e n c e  o f  c a r d i a c
o r  r e s p i r a t o r y  d i s e a s e .
(b) 11 p a t i e n t s  w ho h a d  s u s t a i n e d  a  m y o c a r d i a l
i n f a r c t i o n  a n d  in  w h o m  t h e r e  w a s  no 
e v id e n c e  o f  p u l m o n a r y  o e d e m a .
(c) 10 p a t i e n t s  w ho  h a d  s u s t a i n e d  a  m y o c a r d i a l
i n f a r c t i o n  a n d  in  w h o m  t h e r e  w a s  e v id e n c e  
o f  p u l m o n a r y  o e d e m a .
T h e  m e a n  c a r d i a c  o u tp u t  o f th e  p a t i e n t s  in  w h o m  
t h e r e  w a s  e v id e n c e  o f  p u l m o n a r y  o e d e m a  h a s  b e e n  fo u n d  
to  be s i g n i f i c a n t l y  h i g h e r  in  th e  s e a t e d  p o s i t i o n  t h a n  in  
th e  s u p in e  p o s i t i o n ,  b u t  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  
n o t  fo u n d  in  e i t h e r  o f  th e  o t h e r  tw o  g r o u p s .
I t  i s  c o n c lu d e d  f r o m  t h e s e  s t u d i e s  t h a t  a  r e g i m e  
o f  e a r l i e r  m o b i l i s a t i o n  a n d  g r e a t e r  a c t i v i t y  o f  i n f a r c t  
p a t i e n t s ,  w h i le  b e in g  t r e a t e d  in  b e d ,  h a s  n o t  b e e n  
h a r m f u l  a n d  m a y  a s s i s t  i n  th e  r e h a b i l i t a t i o n  of p a t i e n t s .  
T h e  c a r d i a c  o u tp u t  o f  p a t i e n t s  w ho  h a v e  no  p u l m o n a r y  
o e d e m a  i s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  i f  th e y  a r e  s u p in e  
o r  s e a t e d ,  b u t  th e  c a r d i a c  o u tp u t  o f  p a t i e n t s  w i th  
p u l m o n a r y  o e d e m a  i s  h i g h e r  w h e n  th e  p a t i e n t  i s  n u r s e d  
s e a t e d .  I t  i s  c o n c lu d e d  t h a t  t h e r e  i s  no j u s t i f i c a t i o n  in  
i n s i s t i n g  on  a  s t r i c t  b e d  r e s t  r e g i m e  f o r  p a t i e n t s  w ho  
h a v e  s u s t a i n e d  a  m y o c a r d i a l  i n f a r c t i o n .
P a s t  Appointinenl'-s;- Pious8 P h y s i c i a n  to  P r ,  A.H. I n r i o
l^Glo^s-o'j Poyal IiiPi -nLcry)
August 1937 -  J a n u a ry  195S#
nouse z):gr  'eon to  Aroi'essor ./.A, ..jxcKey 
and i i r ,  A. J a c o b s  
(Glasjov/ P-oyal I n f iu . i a r y )
F e b ru a ry  193S -  J u l y  1938.
S e n io r  House O f f i c e r  and Aer,!. t r o r  to
Dr. D. S t a r f o r d - C i a r k
D epartm ent o f  P s y c h o lo g ic a l  I.Isd ic ine ,
Guy’ s H o s p i t a l
O c to b er  1958 -  I.Iarch I 9 6 I .
Locum I.Ic-dic-al R e g i s t r a r  to  P r o f e s s o r  L . J .  D avis 
G lasyov Royal I n f i rm a r y  
I.lay 1961 -  J u l y  I 9 6 I ,
Se n io r  House O f f i c e r  i n  I.Iedicin e  to  Dr. J .H .  V/riyht 
Glasgow noyoA I n f i r m a r y  
Auyust 1 9 Sl -  O c to b er  I 9 6 I .
S e n io r  House O f f i c e r  i n  M ecic ine  to  Dr. A. 3ro an  
G lasgou Royal I n f i r n a r y  
O c to ber  I 9 J I  ~ J u l y  1964.
R e g i s t r a r  i n  L led ic ine  to  Dr. Gavin 3 . Shaw 
S o u th e rn  G enera l  H o s p i t a l ,  Glasgow 
August 1984 -  Hovember 19^7*
T H E  M A N A G E M E N T  O F  M Y O C A R D I A L
I N F A R C T I O N
A CLINICAL AND HAEMODYNAMIC 
STUDY
BY
BERNARD M ELVILLE GRODEN 
M$ B#. Cb» B# # (GLk.g#)# M#R# C» P# *
M . R . C . P . .  (E d in .) . D . P . M . .  ( R .C .P .  It R .C .S .  E n g .)
A TMESIS SU B vaTTEO  FOR THE DEGREE OF 
DOCTOR o r  MEDICIKE 
AT GLASGOW UNIVERSITY.
T H E  M A N A G e M e N t  O F  M Y O C A R D I A L
I N F A R C T I O N
I N D E X
ACKNOW LEDOEMENTS ............................................ pa^e 1
PUBLISHED WORK OF AUTHOR BASED
ON MATERIAL OF THESIS ................................... pas;* 4
P R E F A  C E
SCOPE OF INVESTIGATION ................................... pa%# 5
C H A P T E R  I
INTRODUCTION -
EARLY REPORTS ON MYOCARDIAL
INFARCTION .....................................................  pag* 7
THE CONCEPT O F BED REST AFTER
MYOCARDIAL INFARCTION   paga 11
THE VALUE OF BED REST A FTER
MYOCARDIAL INFARCTION   pag# M
THE METABOLIC E F FE C T S  OF BED
REST .....................................................................  page 16
PREVIOUS REPORTS ON EARLIER
MOBILISATION   pag* 20
LOCAL PRACTICE ................................................  pag* 21
/C H A P T E R  I I  
THE E F FE C T S  OF EARLY MOBILISATION -
STRUCTURE O F THE STUDY .........................  pa^# 23
CRITERIA FOR ADMISSION TO STUDY ___  paga 24
COMPARISON OF THE TWO GROUPS ___  pa «a 25
METHODS ..............................................................  pa<;a 26
MANAGEMENT   paga 27
RESULTS -
CLINICAL  ................................................................  pa ja 30
PSYCHOLOGICAL   paga 32
RADIOLOGICAL ................................................  paga 33
RETURN TO WQRK ............................................ paga 36
DISCUSSION -
GENERAL ................................................................... paga 37
CLINICAL RESULTS ............................................ paga 45
RADIOLOGICAL FINDINGS ..............................  paga 40
RETURN TO WORK ............................................ paga 54
PSYCHOLOGICAL DISTURBANCE AND
PERSONALITY TESTING ............................ paga 71
C H A P T E R  I I I
E F F E C T  OF CHANGE OF POSTURE ON 
CARDIAC OUTPUT A FTER  MYOCARDIA 
INFARCTION -
INTRODUCTION ..................................................... pmg# 77
PATIENTS STUDIED   pmg# 79
METHODS   pag# 01
RESULTS   paga 84
DISCUSSION -
TECHNIQUE   pag# 86
PREVIOUS STUDIES   paga «7
RESULTS ................................................................  paga 91
C H A P T E R  IV 
SUMMARY AND CONCLUSIONS .......................... paga 96
A P P E N D I C E S
APPENDIX A .........................................................  paga 99
APPENDIX B .........................................................  paga 100
APPENDIX C .........................................................  paga 103
TABLES .......................................................................  paga 104
PLATES .......................................................................  paga 126
FIGURES .......................................................................  paga 1)1
REFERENCES
t  Ik T% a  A  ♦ a . a  a  a  •  a  a *  — * -     *■
ACKNOVV L E D G M g N  TS
1 w ould  iik #  anf m o « i .c e r#
wa Dr G»viu &hmw mud D r. Audrmw AUlwau 
iwr pmr^ni»*!» ; w  «uaüy p#ü# siudnr U»#ir umr#, 
while I wm» wt&rkia^ wiiM them  m -# a &e^i #trmr euû %h#w 
S ea ie r R e g ir t r a r  I t G enera l M edici»# a i the .Seuthera 
Oe'^ erai Hospital. Olai»gew, &. W. 1,, and theli 
advice and e a ceu ra g em ea t th roeghoai the ia v e r tlg a tio a . 
C ard iac  « c reen ia^ r w ere  c a r r ie d  oui la  co -o p e ra iio ^  
witlt D r. W. B.  Jam #» , Co^iauliaai K adioiogi«t a t  the 
Souther a O eaera l H o rp iia l, and the fo rm a l p rychological 
cetftiug wa% c a r r ie d  out in the D epartm ent ai IP#ychomo- 
m atic M edicine (D irec to r - the la te  D r. D. Ki# en),
1 would like to tha ik D r. . S . T .  Thommvn, Con#ul&aat 
B io ch em iii a t  the Southern C eu e ra l HorpiLal, for 
iteiplol adv ice concern ing  pta^^ma dye em tim atio 
re q u ire d  fo r the ca rd iac  output mtudlem a ad fo r fa c ilitie s  
in hi# la b o ra to ry . It i# a ioo  a g re a t p lea su re  to 
acknow ledge the cw -opera iiaa  and a##i#tance of
S is te r  J .  Haw aad  S is te r  J .  M artin  and the nursing  
staff of W ard 20 a t  the Southern G eneral H osp ital, of 
the staff of the C ardiology D epartm ent under Mr s .  M. 
Munro and M r. Loudon Brown and his staff of the 
D epartm ent of M edical Photography and I llu s tra tio n .
I am  a lso  indebted to D r. John Robinson fo r advice 
and p ro o f-read in g  the ty p e sc r ip t. M rs. E lilio  and 
M iss M cW aters prov ided  invaluable s e c re ta r ia l  and 
typing a s s is ta n c e , and M r. R . Brown and M iss Dalton 
w ere of the g re a te s t  help in the handling of the 
s ta tis tic a l  d a ta . Supplies of C oom assie  Blue w ere 
generously  provided by the P l«arm aceutical D ivision 
of I n p e r ia l C hem ical In d u s trie s  L im ited .
Some (j£ the m a te r ia l  in th is th e s is  has been
in co rp o ra ted  in  publications in Journals and in p ap ers
to lea rn ed  so c ie tie s . The followin;; a r e  the re lev an t
re fe re n c e s  -
R etu rn  to Work a f te r  (1967)
M yocardial In fa rc tion
R adiological A bnorm al- ( 1968) 
itie s  a f te r  M yocardial 
In fa rc tio n . P o ss ib le  
R elation  to A neurysm  
F o rm a tio n , (with 
W. B.  Ja m e s) .
M anagem ent of Myo- (1968)
ca rd ia l In fa rc tio n .
The E ffects of E a rly  
M obilisation , (with 
A. A llison  and G.
Shaw).
C ard iac  A neu rysm . (196d)
(with I. M cDicken 
and W. B.  Ja m e s ) .
The S ignificance of (1969)
P e rs is te n t  R -S T .
E levation  a f te r  
Acute M yocardial 
In fa rc tio n , (with 
W. B.  J a m e s ) .
Scot. Med, J . ,  12.297
B rit . H ea rt J . , 30.236
Scot. Med. J . ,  12.435
P o s tg ra d . Med. J . ,  44 .775
B rit . H ea rt J . .  31.334
The e f fe c t  of Cbeoge 
of Poe lu re  on 
C ard iac  Output 
a f te r  M yocardial 
In farc tion
S ukn itted
V eu tricu la r A oeuryem  
a f te r  M yocardial 
In fa rc tio n
(I 967) W est of Scotland 
C ard iac  Society
C ard iac  A neurysm
The E ffect of Change 
of P o s tu re  on 
C ard iac  Output a f te r  
M fO cariiial In farcU au
(1967) S co ttish  T horacic  
Society
(1966) Sco ttish  Society for 
£icperit»)eatal 
M edicine
P R E F A C E
This th e s is  d e sc rib e s  aa  investiga tion  into the 
effects of an e a r l ie r  m ob ilisa tion  p rog ram m e of patien ts 
who have su sta in ed  a  m yocard ia l in farc tio n  and of 
allowing them  a reg im e  of in c re a se d  ac tiv ity  while being 
n u rsed  in bed. Two com parab le  groups of m en have been 
studied with re g a rd  to m o rta lity , com plications, 
psychological seque lae , rad io log ica l ab n o rm a litie s  and 
re tu rn  to w ork .
One group lias been allow ed co n sid erab le  freedom  
while being n u rsed  in  bed fo r fou rteen  days and m ob ilised  
over the next seven  d a y s . The o ther group has been 
allowed only r e s t r ic te d  m ovem ent in  bed, n u rsed  in  bed 
fo r tw enty-five days and g radually  m obilised  over the 
next ten days.
C ard iac  output s tud ies have been c a r r ie d  out on
oth re e  groups of pa tien ts  in  the supine and in  the 45 
head e leva ted  position  correspond ing  to the position  in 
which a pa tien t m ight be n u rsed  sitting  in  bed. The th ree  
groups w ere  a) a group of non -card iac  c o n tro ls , b) a  
group of in fa rc t pa tien ts  in  whom th e re  was no evidence
o f  p u l m o n a r y  o e d e m a  a n d  c )  a  g r o u p  of p a t i e n t s  w h o  
h a d  s u s t a i n e d  a  m y o c a r d i a l  i n f a r c t i o n  a n d  i n  w h o m  
p u l m o n a r y  o e d e m a  w a s  p r e s e n t .
T h e  r e s u l t s  i n d i c a t e  t h a t  t h e  r e g i m e  o f  e a r l i e r  
m o b i l i s a t i o n  w h ic h  i s  d e s c r i b e d  i s  n o t  d e t r i m e n t a l  to  
i n f a r c t  p a t i e n t s  a n d  t h a t  c a r d i a c  o u tp u t  i s  s i g n i f i c a n t l y  
h i g h e r  w h e n  p a t i e n t s  w i th  p u l m o n a r y  o e d e m a  a r e  
n u r s e d  s i t t i n g  i n  b e d  t h a n  w h e n  n u r s e d  s u p i n e .
T H E  M A N A G E M E N T  O F  M Y O C A R D I A L
I N F A R C T I O N
CHAPTER I 
I N T R O D U C T I O N
The l l r s i  account «1 m yocard ia l la fa rcU oa Is 
believed w  be that of the E a r l of C laroadoo (whan ho 
d esc rib ed  the death of hie fa th e r in  his autobiography 
published in  1674). "The palu  ia  h is a rm  se is lag  upon 
him  he fe ll down dead w ithout le a s t  m otlou of aay  lim b • 
aor could any p b /e lc ia a  guess whence the m o rta l b lo w  
proceeded . ” (U aderw ood, 19S3).
Oue huadred  y e a rs  e lap sed  before tSie f i r s t  
m edical d e sc rip tio n  of angina by W illiam  K eberdea in 
1772. He noted hew frequen tly  the life  of a  p e rso n  
ended when the p e rso n  fe ll down suddenly and p e rish ed  
a lm o st Im m ed ia te ly . H eberden a lso  noticed the 
predom inantly  m ale  sex incidence of the d ise a se  for 
of the one hundred  c a se s  he d esc rib ed , only th ree  w ere 
wom en. (H eberden , !M 2 ).
In 1776, John F o ih e rg ill d esc rib ed  the autopsy 
findings in  a c a se  of angina te rm ina ting  in  in fa rc tio n  
w here the co ro n ary  a r te r ie s  w ere  *oae p iece of bone* 
and w here the p a r ts  of the h e a r t w ere p a le r and h a rd e r
than a a rm a i. The p o s t-m o rte m  In th is c a se  was 
perfo rm ed  by John H un ter, and two ai his p up ils ,
C ale t P a r ry  end Edw ard Jem&er, w ere  the H rs i  to 
re la te  angina aad  in fa rc tio n  to d ise a se  of the  co ro n ary  
a r t e r i e s .  P a r ry  (1799) published a  botdt ^Syncope 
Anginesa* aad  ia  i t  ho c o r re la te d  a  la rg e  num ber of 
aut^qpsy re p o r ts  w ith p rev ious c lin ica l h is to r ie s .
The f i r s t  c a se  of co ro n a ry  occlusion  c o r re c tly  
d iagnosed during  life  w as re p o rte d  by H am m er in 
1876 (M ajor. 1948).
Until the  beginning of th is  cent%try, i t  was 
co n sid e red  th a t co ro n a ry  th rom bosis  was a lm o s t 
im m ed ia te ly  fa ta l .  M errick  (1912) pointed out tha t 
th is was net so , although it  w as som e y ea rs  before 
h is view s w ere  accep ted . He d iscu ssed  the d iffe ren tia l 
d iagnosis and gave a  de ta iled  account the signs and 
sym ptom s of m y o card ia l in fa rc tio n . He ind icated  
tha t occlusion  of even  a la rg e  co ro n ary  a r te r y  w as not 
alw ays la n d . McNee*s account (192$) of th re e  patien ts
who did net d ie im m ed ie te ly  a f te r  myecmrdimi in fe rc tien  
WAS the f i r s t  re p o r t  ^  th is in  the B ritish  l i te r e tu re .
H e rr ic k  (1912) reco g n ised  the velee  e l prom oting 
AH Adequate ce llA ieral c irc u ia tie n  and recom m ended 
se v e ra l days of ab so lu te  bed r e s t  a s  being M p rim e  
im portance  ia  the m aaagem ent of m yecard ia l ia ia rc tie o .
The concept of r e s t  a s  an  in teg ra l p a r t  of the 
m anagem ent of pa tien ts  w ith co ro n ary  a r te ry  d ise a se  
had been in troduced  a t  an e a r ly  stage  (R o b erts , 1894) 
and g radually  the concept of prolonged bed r e s t  becam e 
accep ted  a lm o st g en e ra lly . P ark in son  and Bedford 
()92d) re g a rd ed  com plete  bed r e s t  a s  e s se n tia l In 
tre a tm e n t, aad  recom m ended that **all p rep a ra tio n s  
fo r A se rio u s  and lengthy illn e ss  should be m ade a t 
once” . They co n sid ered  that abso lu te  r e s t  ia  bed for 
not le s s  than one m outh w as im p era tiv e  to allow  healing 
of the in fa rc tio n  and to reduce  the r is k  of em b o lism . 
C onvalescence w as to be prolonged and the re tu rn  to 
o rd in a ry  life  postponed a s  long as  p o ss ib le . It was
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a lso  «uggastad that ”lf a x a r tio a  was tim itad  to le s s  than 
that which Induced pain  g re a te r  capacity  m ight u ltim ate ly  
be ob tained” . H aynes (1931) recom m ended  four le  six  
w eeks in bed and C oneybeare (1932) reconam ended a t 
le a s t  th re e  m on ths, K ilgore (1933) reco g n ised  that 
th e re  was a  d iv ision  e l opinion concern ing  bed r e s t  
a f te r  m yocard ia l in fa rc tio n  bat recom m ended a t  le a s t  
fe a r  to six  w eeks in  bed and re g a rd e d  the p ra c tic e  of 
trea tin g  a  pa tien t on c lin ica l grounds a s  dangerous and 
ind icating  an  inadéquate  conception of the d is e a s e . He 
bad noted a t  au topsy  how often patien ts  had d ied when 
th e re  w as only a  sm a ll a r e a  of in fa rc tio n . Hay (1935) 
suggested  one raeath  In bed a s  the b a re  m in im am  with 
ano ther m onth in bed ad v isab le . He was aw are  how ever 
of the psycholog ical p ro b lem s tha t such a  perio d  of bed 
r e s t  engendered ,
P a rd e e  (1920) reco g n ised  an  e lec tro ca rd io g ra p h ic  
p a tte rn  tliat was typ ical of in fa rc tio n  and a s  a  re s u l t  
m ild e r c a se s  of in fa rc tio n  w ere  d iagnosed . G radually
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it  becam e to  be re a lis e d  tha t the p regnesi#  w as not 
n e c e ssa rily  a s  g rave  a s  had p re v ie a s ly  bees theeghi, 
and that re aso n ab le  fuactioaal re co v e ry  could o cc u r.
It is  not su rp ris in g  tha t prolonged bed r e s t  
should have been recom m ended  for pa tien ts  a f te r  a 
m yocard ia l in fa rc tio n . R ost of the affected  organ  has 
alw ays been re g a rd ed  a s  a ca rd in a l p rin c ip le  of the 
tre a tm en t of d is e a s e . D octors im m obilise  fra c tu re d  
bones, r e s t  in su lted  d igestive  o rg an s, and fo r many 
y ea rs  i t  was s tan d a rd  p ra c tic e  to co llap se  d iseased  
lungs. Although it  Is not possib le  to r e s t  the h e a rt 
com pletely  it  has been assu m ed  that m axim um  r e s t  
can be obtained fo r It by ab so lu te  r e s t  in  bed.
Few c lin ica l t r ia ls  of the value of bed r e s t  
in  m yocard ia l in fa rc tio n  have been conducted.
Cooksey (1935) In a  r a th e r  Inconclusive t r ia l  c la im ed  
tha t patien ts  kep t in bod fo r sU  weeks a f te r  in farc tion  
did not do as well a s  ti o se  conflaed to  bed fo r sh o rte r  
p e r io d s . M allory , White and Salcedo-Sagar (1938)
ula  a p o ft-m o rta m  atiid / of hmmrin with ro co a t m yocard ia l 
in fa rc tio a  foaad tha t aa c ro tic  m aac la  had baa:i ram oved 
a f ta r  two waaka aad  th a t tha a c a r  w ar raaaaaak ly  aaiiad 
a l ta r  th raa  w aaka. Tha y iaa ia tad  that a t ia a e t th raa  
waaka ia  bad waa a a a a n tia l. B ala (194!) racom fnaadad  
bad ra a t  fo r four to aix w aaka on tha baaia of thaaa 
fiad inga, but fa ll th a t thia rag im a  could ba m odifiad 
if tha pa lian t fa it w all.
D r. S . A.  L av iaa  co aa ld a rad  tha t tha h a a rt 
could ba ra a ta d  m o ra  affac tiva ly  with tha patiau t 
aaa iad  In a com fo rtab la  c h a ir  by tha badaida, than with 
tha pa tian t coofinad a tr ic t ly  to bad. In a  a a ria a  of 
papara  (L avina, 1940| Lavina» 1944s Lavina» 1950s 
Lavina & Low a, 1952) ha propoundad hia argum an ta  
aga ina t tha tra a tm a n t of c a rd ia c  (iacludiag  co ronary ) 
patian t a with p ro loagad  bad r a a t .  Ha co aa id arad  
th a t kaaping tha pa tian t in bad producad la  aonia caaaa 
tlioaa coaditiona which ona would g aaa ra lly  hopa to 
avo id . Ha poiatad  out tliat va noua ra tu r a  ia ia c ra a a a d
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in the recum ben t posture» and fluid tends to  accum ula te  
in  the lungs s ince  in  som e c a se s  the le ft v e n tr ic le  is 
unable to keep up w ith the in c re a se d  w ork of the rig h t 
h e a r t .  He r e fe r r e d  to his own observa tions and those 
of P e r e r a  and B e rlin e r  (1943) which ind ica ted  th a t with 
recum bency» haem odilu tion  tends to occu r and the 
blood volum e In c re a se s  as  the re s u lt  of the sh ift of 
e x tra  v asc u la r flu id  in to  the v a sc u la r  co m p artm en t.
Me M ichael and McGlbbon (1939) had shown that 
th e re  w as a d e c re a se  in  to ta l lung volum e of over 300 m l. 
with the p a tien t recum ben t and a d e c re a se  in v ita l 
capacity  of 200 m l. in  n o rm al in d iv idua ls . Levine 
u sed  th ese  fa c ts  as fu r th e r  exam ples of the d e le te rio u s  
effec t of bed r e s t .  He a lso  c ited  som e of the o ther 
p rob lem s th a t m igh t be encoun tered  as  a  r e s u l t  of bed 
r e s t .  U rin a ry  re ten tio n  often  develops» n ec ess ita tin g  
c a th e te risa tio n  and its  a ttendan t com plications including 
the in troduction  of in fec tion . Some patien ts  develop 
hypostatic  pneum onia and w hile a  patien t is  in bed, the
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ris k s  of deep vein th ro m b o sis  end pulm onery  em bolism  
e r e  g rea tly  In c re a se d .
Levine bad em ployed the a rm c h a ir  tre a tm e n t 
of pa tien ts  w ith co ro n a ry  th ro m b o sis  s ince  1917. As 
soon a s  p o ssib le  a f te r  the in itia l pain  of the in fa rc tio n  
had settled» the pa tien t was a s s is te d  in to  a  com fortab le  
ch a ir • C a re  was taken  th a t no p re s s u re  w as ex e rted  
on the leg  v e in s . The p a tien t was le ft ia  the c h a ir  until 
fa tigue was ex p e rien ced  and then  helped back in to  bed. 
The a im  was to have the pa tien t out of bed a s  m uch a s  
p ossib le  w ithout d isco m fo rt. M ost pa tien ts  w ere  out 
of bed fo r  one o r two hou rs the f l r s t  day, with in c re a s in g  
perio d s  subsequen tly . By the end of the f i r s t  week, 
m o st of the day w as sp en t out of bed. The only con tra»  
in d ica tioas to the u se  of the  c h a ir  w ere a  contfnuiag 
s ta te  of shock, m ark ed  deb ility  and a  concom itan t 
c e re b ro v a sc u la r  ac c id en t. P y re x ia , pain , p e r ic a rd ia l  
fr ic tio n , tr ip le  rhy thm , h e a r t  block and a r rh y th m ia s , 
o r the need fo r oxygen therapy  w ere  not re g a rd e d  as
IS
c a a tra - ia d ic a tio .is . N early  a ll the patleu ts fed th em se lv es  
a;«d w ere  e ith e r  p e rm itted  the use  of the bedside com m ode 
or g ran ted  to ile t p r iv ile g e s . They w ere allow ed to 
take a few s tep s tow ards the end of the th ird  week and 
rem ained  in hosp ita l fo r about four w eeks. The m o rta lity  
ra te  for a s e r ie s  of pa tien ts  trea ted  L% tids way was 
9 . 9 $ .  Le vine s ta ted  quite c le a r ly  that only se lec ted  
patien ts w ere tre a te d  ia  th is way and the only m ethod 
av a ilab le  of a s se so ia g  re s u lts  was to  com pare  the 
m o rta lity  ra te  w ith a  group of pa tien ts  in  the sam e 
hosp ita l tre a te d  along conventional lines  who bad a  
m o rta lity  r a te  of . H ow ever, he concluded that
the a rm c h a ir  tre a tm e n t had not in c re a se d  m o rta lity  
ra te s  and thought tha t one of the m ost encouraging  
a sp e c ts  of th is  type of tnanagernent was the continued 
sen se  of w ell-being  and the high m o ra le  that ex is ted  
in  p a tien ts  tre a te d  ia  the c h a ir .  Levine observed  
that profound p s /ch u lo g ica l changes follow ed putting 
a  patien t to bed fo r a  long p e rio d , and that azixlety was
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esp ec ia lly  harm fu l te  the patien t with co ro n ary  a r t e r y  
d ise a se  since Stead, W arren , M errit end Brannon 
(1945) had d em onatra ted  that em otion caused  a  m arked  
r i t e  la  c a rd iac  output which alm oai e e r ia la ly  re flec ted  
an ia c reao e  la  c a rd ia c  w ork.
T hat p ro longed  bed r e s t  ia d e trim en ta l to  the 
w ell-be la^  of patien t#  and th a t It Im p airs  the speed of 
co a re le sce n ce  ha# been dem on»trated  by o ther w r ite r# . 
Dock (1944) d e sc rib ed  som e of the sequelae of bed 
r e s t  In g en era l and ia  a svm peslam  on '^Bed Rest** 
the u n d esirab ility  of prolonged bed re s t  was s t r e s s e d  
ia c a rd io v ascu la r  d ise a se  (H a r r i s e s ,1944), su rg e ry  
(P o w ers , 1944), o rthopaed ic#  (Q horm ley, 1944), 
o b s te tr ic s  (E astm an , 1944) and p sy ch ia try  (h fean inger, 
1944). Keys (1945) sta ted  **the c u rre n t p ra c tic e  ef 
p re sc rib in g  a lm o s t In d isc rim in a te ly  bed r e s t  and then 
continuing th is  until a ll the signs 4>f the p r im a ry  d isea se  
a r e  gone defin ite ly  enhances deconditioning and 
probably  delays re a l  re c o v e ry . The physician  em erg es
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a# an  io ilu aa tla l agent la  decondltiaalag  but he ten  
often re lie s  ea  na tu re  and chance fa r  the recoad ltion iog  
ef his patieats'%  He le lt  tha t much ef the decondltieaiag  
could be p reven ted  by ailew iag  the patien t to e it up ia  
bed, by the u se  of s im p le  band and a rm  e w r c i s e s  and 
by ailew iag  to ile t p r iv ile g e s .
D ie trich , Whedon and Sheer (1948) investiga ted  
the effects  of im m obU isa tlea  on fe a r  healthy yeong tnale  
v o lu n tee rs . A fter an  in itia l con tro l period  of o b serva tion  
In a s tr ic t ly  c e n t e r e d  eav iro n m eat from  the m etabo lic  
point of view , these  four young m en w ere  s tr ic t ly  
im m obilised  fo r  th re e  m onths and then cea ilsu ed  to be 
observed  during  the reco v ery  p erio d . It was found that 
im m ob ilisa tion  produced  negative n itrogen , ca lc ium , 
phosphorus, po tassiu m  and sodium  balance. M uscle 
s tren g th  a s  m easu red  by e rg o m e tr lc  m ethods fe ll by 
1 3 .1 $  in  the a n te r io r  tib ia l g r o ^ s  and by 2 0 . i $  in  the 
g as tro cn em iu s  and se leu s g ro u p s. M uscle g irth  was 
d ec rease d  sign ifican tly  (from  1% to 6 .3 $  in  d iffe ren t
in
m u sc le  g ro u p s). It re q u ired  four w eeks fo r  m u sc le  
s tren g th  to re tu rn  to  aem uU  end five to  six  w eeks 
fo r g irth  of m u sc le  to  re tu rn  to uormml. It was 
a lso  fouad tha t im znob ilisa tiea  brought about a  
d e lla ite  d e te r io ra tio n  in  the m echan ism s e s se n tia l 
fo r the m ain tenance  of v a sc u la r  tone. W ithin one 
wmmk of the tim e  im m o b ilisa tio n  was in s titu ted  the 
su b jec ts  began to  develop a  tendency to fa in t In the 
e re c t  position  during  t i l t - ta b le  te s ts  and tow ards the 
end of the im m o b ilisa tio n  period  a ll  four sub jects 
developed p u rpu ric  h aem o rrh ag es  about Uie fe e t ou 
the t i l t - t e s t s .  M aster e x e rc is e  ce leraoce te s ts  on 
the sub jec ts  showed d e c re a s e s  in  e x e rc is e  te ie ra n c e  
a s  a  re s u l t  of im m o b ilisa tio n  and a ll the su b jec ts  
fatigued m o re  re a d ily .
T hese  w o rk e rs  concluded tha t th e re  was l i t t le  
danger to  the a v e rag e  p a tien t from  p erio d s  oi 
u n re s tr ic te d  bed r e s t  of two to tiuree w eeks, but with 
longer p e rio d s  th e re  was the r is k  o f  u r in a ry  t ra c t
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stooe la r im iio n , ol Im paired  re sp o n se  e l the 
c irc u la tie n  to the up rig h t position  and of lo ss  oi 
m uscle  s tren g th  and c ia ss .
C u th b erisen  (1929) ia  a  paper from  the Glasgow 
Royal l a l i r m a r /  and U n iversity  oi Glasgow a lso  
d em o n stra ted  tha t pro longed  r e s t  in healthy su b jec ts  
led  to  a  lo ss  of n itro g en , su lp h u r, phosphorus and 
ca lc ium  which ap p eared  to  be due p r im a rily  to the 
non-use oi m u s c le s . He investiga ted  e igh t su b jec ts  
on a s tr ic t ly  co n tro lled  d ie t. A lte r a  p r o - r e s t  period  
which was im posed  1er b a se -lin e  stud ies the suW #cts 
w ere confined to bed* one low er lim b  was confined 
ia  an osteo tom y sp lin t, the o th e r was loosely  attac)utd 
to a sand bag. The sub jec ts  w ere  confined to  bed in  a 
propped up position  and asked  to lim it m ovem ent a s  
m uch a s  p o ss ib le .
Levine had in s is te d  throughout th a t he did not 
advocate e a r ly  m o b tlisa tio a  of h is c o ro a a ry  patien ts  
and tha t a ll  h is  e ffo rts  w ere  d irec te d  a t re s tin g  the
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h e a rt a s  m uch a s  p o ssib le  during  its  e a r ly  heallag  
p h ase . H ow ever th is  a rg u m en t and the o th er w ork 
quoted has encouraged  physic ians to advocate  e a r l ie r  
m ob ilisa tion  fo r th e ir  co ro n a ry  pa tiea ts  (Irv ine  & B u rg ess , 
1958; D rum m er, U n k o  h  K asanea, 1956; D rum m er, 
K allio & T a la , 1966). T hese  stud ies have not dea lt 
with com parab le  groups of pa tien ts  tre a te d  sim ultaneously  
and th e re fo re  a r e  open to  c r i t ic is m  on account of 
se lec tio n  and because of g radual im provem ent in  
supportive  therapy  fo r m yocard ia l in fa rc tio n  which )&as 
taken p lace over the y e a r s .  W hile many w o rk e rs  a r e  
engaged in  a s s e s s in g  the re s u lts  of antici#agulaat 
therapy (M .A .C .,  1964), in tensive  c a re  un its (Oohle, 
Slonkan & R obinson, 1966; F luck , O lsen, Penisrcost, 
T hom as, F illx tto re , Sbillingford 6  M ounsey, 1967;
L aw rie , G oddard, G reenw ood, H arvey , Ju lian  It O liv er, 
1967), insuU a, g lucose and p o ta ss iu m  reg im e (Sodi- 
P a l la re s ,  T esteU i, F ish le d e r , B isten i, M edrano , 
r r ie d la n d . Do M icheU, 1962; M ittra , 1965), low
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molecular weight dextran (Laagsjoea, Falconer,
Sane he* & Lynch, 19é3| B orchgrevink  li E a g e r , 1966), 
i t  i* ap p a ren t th a t ag reem en t ha* not been reach ed  on 
som e ui the ha#ic point* oi m anagem ent.
A* an  exam ple ol the d ifference#  of opinion which 
e x is t in  our lo ca l hospital#  coocerniog the m anagem ent 
of m y o card ia l in fa rc tio n , the inqu iry  of a  m ed ical 
studen t of each of the m ed ica l units of the Glasgow 
T eaching H osf^cals (Shaw , 1967) is  of in te r e s t .  F our 
units tre a te d  th e ir  in fa rc t  pa tien ts  la  bed fo r tw elve to 
fou rteen  days w ith a  fu r th e r  seven to ten  days in  
h o sp ita l. Nine un its  keep pa tien ts  in bed fo r tw enty- 
one days o r  m o re  and one unit kep t them  in  bed fo r 
th irty -fiv e  d ay s .
Even w ithin  one city  and often even in  one 
hosp ita l th e re fo re  th e re  is  a  wide v a rian ce  of opinion 
on a  basic  a sp e c t of p a tien t m anagem ent.
D uring the p a s t th re e  y ea rs  a  group of one 
hundred and five m ale  p a tien ts  with re cen t m  o c a rd ia l
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in fa rc tio n  has been stud ied  in  an  a ttem pt to com pare 
two reg im es of m anagem ent. With one re g im e  patien ts 
w ere  allow ed in c re a se d  ac tiv ity  while they w ere  kep t 
in  bed fo r fo u rteen  days and then allow ed hom e a f te r  
a period  of g radual m o b ilisa tio n . In the o th e r, pa tien ts  
w ere  s tr ic t ly  lim ited  in re sp e c t of the am ount of 
ac tiv ity  p e rm itted  in  the e a r ly  s tag es , w ere kept in  
bed fo r tw enty-five days and allow ed hom e a f te r  a 
slow er reg im e  of m ob ilisa tio n .
The re s u lts  of th is  investiga tion  a re  re c o rd e  d 
in  C h ap te r U . In  C hap ter III experim en ta l data 
obtained while es tim a tin g  the ca rd iac  output of pa tien ts  
and con tro ls  in  the two p o s tu re s , e ith e r fully  recum ben t, 
o r sitting  in  bed a re  p re s  an ted . In C hapter IV, the w ork 
is  su m m arised  and the conclusions which can  be draw n 
from  this study a re  s ta ted .
T H E  M A N A G E M E N T  O F  M Y O C A R D I A L
I N F A R C T I O N
CHAPTER n
T H E  E F F E C T S  O F  E A R L Y  
M O B I L I S A T I O N
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Two com paraW # group# liava aaaa ab ta iaad  
by alXocatiag p a tiaa ts  to one of two group# accord ing  
w  th# day oa which the pa tien t wa# ad m itted  to 
h o sp ita l. On one rece iv ing  day (the day on which œ w  
adm ission#  a re  taken into the w ard), patient#  w ere 
adm itted  to one group , aud on the neat rece iv ing  day, 
pa tien ts  w ere  a ih n ilied  to the o ther group . The groups 
have been nam ed Q r o ^  A and Q roup  B fo r conven ience 
o l d iscu ss io n . G roup A was the m e re  conservative ly  
I ree led  group and  G roup B the m o re  rap id ly  m oUilised 
g roup . B ecause e l  the c irc u n ;s ta a c e #  w hich  p rev a iled  
a t  the tim e oi the study in  the beu there  O eeera l H ospital 
It was a lso  p o ss ib le  to  se p a ra te  the two g ro u p s  fu r th e r  
by nursing  them  in  se p a ra te  hut ad jacen t w ard# which 
allow ed no con tac t betw een the pa tien ts  la  the two 
g roups, but m ade it  p o ss ib le  1er both groups to oe 
tre a te d  m ed ically  and n u rsed  by the sam e people, 
a p a r t fro m  the c e a su lta a t in  o v era ll cha rg e  ol the 
c a se  (Appendix A) •
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O ol/ m ale  pet&enia w ith a  h is to ry  of m yocard ia l 
ia fa rc iio a  of le s s  than fo rty -e ig h t h ea rs  du ra tion  w e re  
ad m itted  to the t r ia l .  Group A cen sis ied  of fifty -five  
patien ts and Group B of fifty  p a tien ts . The ages ranged  
from  38 y ea rs  to 84 y e a rs  (m ean G roup A, 59 .7 ;
3».D. 9 .19 ; m ean G roup B, 58 .4 ; 8 .D . 9 .7 6 ). The 
c r i te r ia  fo r the d iag aesis  of m yocard ia l in farc tion  w ere 
a s  follow #;-
1) A h is to ry  of ca rd iac  ischaem ic  pain  o r
o ther c lin ica l ev idence suggestive of 
m y o card ia l in fa rc tio n .
2) E lec tro ca rd io g rap h ic  changes of acu te
m y o card ia l in fa rc tio n  with Q waves 
a n d /o r  changes ia  the R -8T  se g m e n ts .
j)  A r i s e  of se ru m  glutam ic oxalacetic  t ra n s -  
amiiUtse (SQOT) above 40 units (D ade).
4) A r i s e  ia  the e ry th ro cy te  sed im en tation  ra te  
(ESR, W e s te rg re n ) .
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G enerally  a ll four conditions w ere sa tis f ied  
but a t le a s t  two of the four had to be sa tis f ied  including 
e ith e r (1) o r (2).
P rev ious h is to ry  of m yocard ia l in fa rc tio n .
Tw enty-tw o of the pa tien ts  had su ffe red  one o r 
m o re  p re v io u s  ep isodes of m yocard ia l in fa rc tio n . 
Seven of the p a tien ts  in  Group A had one prev ious 
in fa rc tio n  and four had two prev ious in fa rc tio n s .
E ight p a tien ts  in  Group B had one p rev ious in farc tion , 
two had su sta ined  two p rev ious in farc tions and one had 
had th ree  p rev ious in fa rc tio n s .
Condition a t tim e of a d m iss io n .
H eart fa ilu re  (left o r righ t), hypotension 
(B .P . < 100 m m . H g. systo lic ) o r shock was p re se n t 
on ad m iss io n  in  tw enty-one pa tien ts  in  Group A and 
tw enty-seven  pa tien ts  in  Group B.
The P e e l P rognostic  Index (P ee l, Sam ple, 
Wang, L a n c a s te r  & D ali, 1962), which has been used  
to a s s e s s  the se v e rity  of m yocard ia l in fa rc tio n , was
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ca lcu la ted  fo r tlie p a tien ts  in  each group. The range 
in  Group A was 1-17, mean 6, and in  Group B the 
range was from  1-21, m ean 10.
The data  concern ing  the com parab ility  of the two 
groups of p a tien ts  a r e  p re se n te d  in  Table 1.
The e le c tro c a rd io g ra m s  w ere  re c o rd e d  on 
d ire c t w riting  C am bridge M ark H o r hB rk i n  m ach in es , 
using  the tw elve s tan d a rd  le a d s , on ad m issio n , on the 
th ird  and seventh  day a f te r  adm issio n  and a t weekly 
in te rv a ls  th e re a f te r  un til the pa tien t le ft h o sp ita l, o r 
m o re  frequen tly  if re q u ire d . T r acings w ere  a lso  
m ade a t  each  o u t-p a tien t v is it .
SOOT was m e a su re d  by the m ethod of R eitm an  
and F ra n k e l (1957) on ad m iss io n  and on the two following 
day s.
£3R  was e s tim a te d  by the W este rg reu  m ethod 
using seq u ea triu a ted  blood (W eaterg ren , 1921;
D acie It L ew is, 1963) on ad m issio n  and on the fifth , 
six th  o r seventh  day a f te r  ad m issio n  and weekly th e re a f te r
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while the p e tie a t rem ained  ia  h eep ita l.
M eneaem eni.
The wmreiag p ro c ed u re  applied  te  the two grouy# 
i# de ta iled  in  Appendix B . The period  of iwe week# 
ia  bed wa# co n sid e red  te  be the mlnimami p eriod  e l 
r e s t  which cea ld  be safe ly  vecam m eaded in  view ef the 
tim e  taken fo r rem oval of n ec ro sed  t is s u e . The longer 
p erio d  in  bed la id  eew a fo r the o th e r group  w as fe ll 
to be fa ir ly  re p re s e a ta tiv e  ef the p eriod  ef bed r e s t  
in s is te d  upon by physic ians p re fe r r in g  a  c o n se rv a tiv e  
reg im e  of tre a tm e n t.
A il p a tien ts  w ere  giveo the sam e in fo rm atio n . 
They w ere  to ld  tha t they had susta ined  a "heart attack" 
o r co ro aa ry  th ro m b o s is . R eassu ra n ce  was given a t an 
e a r ly  s tage  aud e v e ry  e ffo rt w as m ade to  a llay  a a x ie t / .  
A t the tim e of d isch a rg e  p a tien ts  w ere  told to "take 
th ings easy  fo r  a  few w eeks" a f te r  which they "should 
g radually  in c re a s e  ac tiv ity , re tu rn iag  to n o rm al about 
th re e  m onths a f te r  th e  in c id en t" . They w ere  told to
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"avoid sudden o r se v e re  ex e rtio n  and faU goe".
The w ard s i s te r  was iavoived ia  a ll s tages 
ol d iscu ss io n  co acera in g  the p ro je c t and was 
re sp o a s ib le  lo r  i ts  expla na tio n  to jun io r n u rs e s .
The m ed ica l s ta l l  was the sam e lo r  the two groups 
with the exception  ol the two co n su ltan ts .
At the s tage  o l m ohilisacioa, ch e s t rad iog raphs 
w ere  obtained in  the p o s te ra -a n te r io r  and la te ra l  
p ro jec tions and th re e  m onths a f te r  the inciden t ca rd iac  
fluoroscopy was p e rfo rm ed  using an E M l-S iem en 
im age in te n s if ie r  te lev is io n  systexxi. Under couch 
tube film s we re  exposed in  deep  in sp ira tio n  ia  U&e 
le ft la te ra l ,  rig h t a n te r io r  oblique and le ft a n te r io r  
oblique p ro jec tio n s  of the h e a rt using a tube poten tial 
of 12S KV and without a  g r id . A lu rtlie r  PA ch es t 
rad iog raph  was obtained a t tha t tim e . P a r tic u la r  
a tten tion  was paid  to the p re se n ce  of abnorm al con tour, 
abnorm al pu lsa tion , ca lc ifica tio n  o r p le u ro p e ric a rd ia l
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adhesion  bath d aring  fle e re sc e p y  and on read ing  the 
ra d io g rap h s .
In the w ard  freq u en t o b se rv a  tiens w ere  m ade 
concerning the  patien ts" physica l condition and th e ir  
psychological s ta te .  P atien t#  w ere  rev iew ed  a s  
out-patieA ts ten  w eeks, s ix  m onths, tw elve m onths, 
e igh teen  m onths and  tw enty-four m onths a f te r  tlie 
inciden t, although m o re  freq u en t consul ta tioa o c c u rre d  
if re q u ire d . P a r t ic u la r  a tten tio n  was paid to pu lse  
ra te  and rhy thm , blood p re s s u re ,  h ea rt sounds and 
h e a rt s is e , lungs and signs of ca rd iac  A tilure w ere  
sought. The p re se n c e  of angina and dyspnoea and of 
anx iety , d e p re ss io n  and hypochondriasis was re c o rd e d .
At the s tag e  of m oM iisation  a ll  su rv iv ing  pa tien ts  
and a  s e r ie s  of m atched  con tro l»  who had n e ith e r c lin ica l 
nor e le c tr o - ca rd io g rap h ie  evidence of co ro n a ry  a r te r y  
d ise a se  w ere  in te rv iew ed  by a  m em ber of the R e se a rc h  
P sychosom atic  Unit a t  the .southern G enera l H ospital 
and psycholog ical tes ting  w ith the E ysenck P e rso n a lity
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Inventory  (E y sen ck  It E ysenck , 1964) was c a r r ie d  
out. This te s t  was re p ea ted  approx im ately  one y ea r 
la te r  (Appendix C).
An e le c tro c a rd io g ra m  was c a r r ie d  out a t  each 
ou t-pa tien t v is it,  and ca re fu l inqu iry  was m ade concern ing  
reh ab ilita tio n  and re tu rn  to w ork . Any p rob lem s 
concerning th ese  w ere  d isc u sse d . A ll pa tien ts  under 
65 y e a rs  of age have been graded  accord ing  to the 
R eg is tra r-G en era l"#  sy stem  of socia l grading (G eneral 
R eg is te r  O ffice, I960). S ta tis tic a l an a ly s is  has been 
c a r r ie d  out accord ing  to H ill (1967) un less o therw ise  
spec ified .
RESULTS;
M orta lity  R a te . Twelve patien ts in  Group A 
died and nine pa tien ts  in  Group B. T h ere  is  no 
sign ifican t d iffe rence  in  the m o rta lity  ra te s  of the 
two g ro u p s  (T able I). F o u r of the eleven patien ts  
with r e c u r re n t  m y o card ia l in fa rc tio n  in  Group A 
died and th re e  of th e  e leven  w ith r e c u r r  ent in farc tio n
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in Group B. When th ese  deaths a re  excluded fro m  the 
s e r ie s  th e re  is  s t i l l  no sign ifican t d iffe rence  betw een 
the groups (T able U ).
The tim es  a f te r  the onset of in fa rc tio n  a t which 
the deaths o c c u rre d  a r e  of in te re s t  (T able in). Those 
betw een the eighth  and fo u rteen th  day m e r i t  c lo se r  
study since th is  is  the tim e when pulm onary  em bo lisa tion  
is  a m a jo r h a z a rd . H ow ever no evidence of th is  wa s 
obtained a t p o s t-m o rte m  in  any of the pa tien ts  who 
died a t th is time»
F u r th e r  P a in . E p isodes of pain  o ccu rrin g  
a f te r  th a t of the o rig in a l m y o card ia l in fa rc tio n  w ere  
re c o rd e d  in  fifteen  p a tien ts  in  Group A and six teen  
p a tien ts  in Group B. T h ere  is  no sign ifican t d iffe re n c e  
betw een the two groups in  th is  re sp e c t (T able IV ).
O nset of H ypotension. H ea rt F a ilu re  and S h o ck . 
The p re se n c e  of one of these  se rio u s  com plications of 
m y o card ia l in fa rc tio n  was re c o rd e d  a t the tim e of the 
p a tie n t 's  ad m iss io n  to hosp ita l (Table I}» E leven
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patien ts  in each  group developed one of th ese  com plications 
a f te r  ad m iss io n  to hosp ita l (T able IV).
A rrh y th m ia  and C onduction D is tu rb an c e .
E lec tro n ic  m onito ring  was not c a r r ie d  out in  a ll p a tie n ts . 
C lin ica l o r e le c tro c a rd io g ra p h ic  evidence of a  rhy thm  
or conduction d is tu rb an ce  was obtained in  e igh teen  
p a tien ts  in  Group A and n ineteen  patien ts  in  Group B.
T hese num bers a r e  not s ta tis tic a lly  s ig n if ic an t (T ab les 
IV & V ).
C ard iac  R u p tu re . This was not found in  any 
of the s ix teen  au to p sies  nor w as th e re  c lin ica l su sp ic ion  
of th is  com plica tion  in  any of the five pa tien ts  who died 
and in  whom au topsy  was not p e rfo rm ed .
P sycho log ica l D istu rbance  and T e s tin a .
P atho log ica l d eg rees  of anxiety  o r d ep ress io n  w ere  seen  
in  five pa tien ts  in  each  group while in  h o sp ita l. Six 
p a tien ts  in  Group A developed neu ro tic  sym ptom s a f te r  
re tu rn  hom e, and one m an 's  neuro tic  sym ptom s im proved  
a f te r  d isch a rg e  fro m  h o sp ita l. N euro tic  sym ptom s
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developed a f te r  re tu rn  hom e in five patien ts in Group B, 
but two pa tien ts  who had been d ep ressed .w h ile  in  the 
w ard  im proved  a f te r  re tu rn  hom e (Table VI).
The re s u lts  of the p e rso n a lity  questionnaire  
rev ea led  no sign ifican t d iffe rences in the deg ree  of 
n eu ro tic ism  o r ex tro v e rs io n  between the two groups, 
e ith e r  a t the tim e  of d isch arg e  from  hosp ita l o r a t  the 
follow up exam ination  approx im ate ly  one y ea r la te r ,  
although a tren d  is  ap p aren t tow ards low er n eu ro tic ism  
sc o re s  in  the e a r l ie r  m ob ilised  group, both on leaving 
h o sp ita l and one y e a r la te r  (T able VII).
R adiological a b n o rm a litie s . Seventy* five of 
the su rv iv o rs  have been ex am in ed  by the rad io log ica l 
techniques d e sc rib ed  above; th ir ty -n in e  of th ese  w ere  
in Group A and th ir ty -s ix  in  Group B .
The m a jo r  ab n o rm a litie  s detected  have been 
g rouped  u n d e r  the following head ings:-
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i) Bulge# 
il) A baurm el pulseU aa# 
iii) P le u ro p e r ic a rd ia l adhésion
i) Bui)ie. This is a io ca liseu  p rem iaeu ce  oi the e x ie r io r  
su rface  ol the h e a r t (P la te s  1 ,2  6 3). They nave ueen 
found in  fifteen  paU euis . Nine of th ese  w ere in Group
A and s ix  w ere in Group B. Aon^e w ere obvious, o th e rs  
m inim al a id  seen  only in laogential p ro jec tio n s . Most 
w ere a sso c ia te d  with ab sen t o r Irana ly  paradox ical 
pu lsa tion . Twelve of the bulges e c c u rre o  on uie 
a n te r io r  b o rder of the h e a r t , two on the p o s te r io r  
b o rd er and one on the p o s ie ro - in fe r io r  b o rd e r . I  he 
position  of tw elve of these  bulges co rresp o n d ed  to the 
e lec tro ca rd io g ra p h ic  s i te  of the in fa rc tio n . Q waves 
in  the E .C .O . ,  ind icating  tra n sm u ra l in fa rc tio n , w ere  
p re se n t in seven  p a tie n ts .
ii) A bnorm al p u lsa tio n s . T his is  an a re a  of d im in ished  
pulsation  o r  one of frank ly  paradox ical m ovem ent when 
com pared  with the ad jacen t h e a rt m u sc le . Tliis 
o ccu rred  in live  pa tien ts  (a ll i*t Group A), f  o u r w ere
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on tiio a i ie r io r  b o rd e r of the b e e n  and the o ther a t th# 
apex oi the hear t .  They to r r e a p o w e d  to the eieLiro* 
ca ra io ^ ra p n lc  s ite  oi the in fa rc tio n  in four case#  and 
Q waves o cc u rred  id one pa tien t, 
iil) r» ieu ro -o e rica ru ia i ad h esio n . This is  a tea t 
sbapeci opacity  with it» base  coatiguoas with the h ea rt 
shadow. An adhesion  may ob scu re  a ca rd iac  bulge, 
out a p a r t from  that it# s igo ificance is  oeoaiao le , 
although it » eem s like ly  that i t  re p re se n ts  the a no 
re su lt  ol ttie in fla m m a to r/  re ac tio n  t)kal com m only 
occur# in the p e ric a rd iu m  as  a re su lt  of m yocard ia l 
id larcU on (P la te#  4 & 5).
^ le u ro -p e r ic a rd ia l  adhesion# w ere see  i in 
e leven  put tient» (aix in  Group A; live in Group U) 
aud co rresp o n d ed  to  the e lec tro ca rd io g ra p h ic  s ite  of 
the io fa rc tio a  in eigh t c a s e s . All o ccu rred  on the 
a n te r io r  su rfa ce  of the h e a r t .  Q waves w ere p re se n t 
in six p a tie n ts .
^6
Ofc!r<#r muaurnmiilW#
Lmii v « ia r ic u ia r  eol&f w## detec ted  in
oioe petiente» c o re n e ty  a r te r y  c a lc iilc a tle a  lo  elgbc 
p a iieau «  po lm oaary  coageetien  dee to b e e n  fa ila re  
itt lo a r  p a liea te  mod a r e a s  oi p e lm eaa t y lalarcUcKi la  
iwe paU eate .
The re e u iie  e i  the rad ie lo g ica i ia v e e ü g a ü e n  
a r e  ehew a ia  Table VIII*
R etu ra  w  W erk .
P a iie a te  erh e w ere  siKty*llve y ea rs  of age o r  o lder 
and p aü en te  who w ere  eolU  phyelca ily  to  re tu rn  to w ork 
w ere eacluded  fro m  th ie aeeoeem eat*  f o u r  deaths 
o c c u rre d  in  th is  g ro i^  w ithin a  sh o rt tim e of d iech arg e  
from  hosp ita l and have been eacluded . The patien ts  
w ere  a lm o s t e n tire ly  from  so c ia l g rades 3, 4» 5 
(T able DC).
Tw elve of the rem ain ing  th irty  «one p a tien ts  in 
Group A and fo u rteen  of the rem ain ing  tw e n ty  six 
patien ts in  G roup B had re tu rn e d  to work th re e  m onths
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a f te r  the in fa rc tio n . The num bere a t six  m onths w ere  
tw enty-tw o and tw en ty -th ree  re sp e c tiv e ly  (T able X). 
DISCUSSION
Follow ing unproven trad itio n a l p ro ced u res  is  
a  com m on fau lt in  m ed ic ine , and i t  is  im p o rtan t to 
rev iew  p e rio d ica lly  the evidence which is  av a ilab le .
Many physic ians have spoken out in  the p a s t ag a in s t 
pro longed  bed r e s t  fo r  m y o card ia l in fa rc tio n , and 
num erous pa tien ts  have a lso  re je c te d  th is m ethod of 
tre a tm e n t.
The im p o rtan t advantages a sc r ib e d  to bed r e s t  
have been the avoidance of c e re b ra l  anoxia during 
hypotension, the p reven tion  of sudden death , the 
p re se rv a tio n  of m y o card ia l function, and the p reven tion  
of c a rd iac  ru p tu re  and an eu ry sm  fo rm atio n .
The in troduction  of in tensive  c a re  un its has 
p rov ided  m uch in fo rm ation  concern ing  the m echan ism  
of hypotension and shock . I t is  now re a lis e d  tha t 
putting the p a tien t in  a  head down position  m ight in c re a se
pulm onary  congestion  and hypoxia and the ra tio n a le  
of th is  p ro ced u re  in  the m anagem ent of hypotension 
e sp ec ia lly  in  the p re se n c e  of h e a r t  fa ilu re  m u st be 
su sp ec ted .
The effec t of the change of p o stu re  on the 
ca rd iac  output in  pa tien ts  a f te r  a m yocard ia l in fa rc tio n  
is  exam ined in  C hap ter HI.
E lec tro n ic  m onito ring  of patien ts has rev ea led  
the high incidence of a rrh y th m ia  following m y o card ia l 
in fa rc tio n . F ig u re s  a s  high a s  90% have been quoted 
(Ju lian , V alentine & M ille r , 1964) and i t  is  accep ted  
tha t 30-40% of p a tien ts  die an  " e le c tr ic a l dea th" from  
v e n tr ic u la r  f ib rilla tio n , (P roceed ings of Second 
B ethesda C onference of the A m erican  C ollege of 
C ardio logy , 1966). W hile th is  m ay be p re c ip ita te d  by 
anoxia and pu lm onary  congestion , in c re a se d  m obility  
and e a r l ie r  m ob ilisa tio n  would not appear to be 
im p o rtan t fa c to rs .
E vidence is  lack ing  tha t the h e a r t  w ill heal 
m o re  soundly if the p a tien t is  t re a te d  fo r a  long period  
in  bed o r th a t the h e a r t 's  function will even tually  be 
b e tte r  in  pa tien ts  tre a te d  in  th is  way. R upture of the 
h e a r t usually  o ccu rs  in  the f i r s t  two w eeks and is  
re la tiv e ly  uncom m on th e re a f te r  (F ried m an  and W hite, 
1 944 ) . It has been shown h isto log ica lly  that m uch of 
the n ec ro tic  tis su e  has been rem oved  and rep laced  by 
connective tis su e  a f te r  two w eeks (M allory , W hite & 
S alced o -S a lg a r , 1939). A fte r th is  tim e , healing 
continues and is  com plete  a f te r  six  to eight w eeks, 
depending on the s iz e  of the in fa rc tio n , s ince  o rg an isa tio n  
m u st take p lace  fro m  the p e rip h e ry , and on the efficiency  
of the c o lla te ra l  c irc u la tio n . The re p o r t  by J e t te r  and 
W hite ( 1944 ) concern ing  the high incidence of ru p tu re  
of the m yocard ium  in sudden, unexplained deaths of 
psychotic m en ta l hosp ita l pa tien ts  cannot be used  as 
evidence in  th is  d iscu ss io n . T hese pa tien ts  did not 
take even reaso n ab le  p recau tio n s and th is group of
patien ts  was chosen fo r exam ination  since  i t  was 
an tic ipa ted  th a t both m en ta l and physical exc item en t 
would be p re se n t during  the p o s t- in fa rc tio n  p e rio d .
In fourteen  of the s ix teen  c a se s  which these  au th o rs  
re p o rted  the tim e of ru p tu re  was w ithin two w eeks of 
the tim e of in fa rc tio n  as  d e te rm in ed  patho log ically .
It has been s ta ted  th a t fa ilu re  to r e s t  in  the 
e a r ly  s tag es  a f te r  the in fa rc tio n  p re d isp o se s  to 
an eu ry sm  production  (P ark in so n , B edford & Thom son , 
1938; M oyer II M ille r , 1951). The w ork of Sutton and 
Davis ( 1931 ) is  frequen tly  quoted . F ive dogs , a f te r  
co ro n a ry  a r te r y  liga tion , w ere  ex e rc ise d  on a m oto r 
d riven  tre a d m ill com m encing a t  in te rv a ls  fro m  2 - 6  
days a f te r  the ex p e rim en ta lly  induced in fa rc tio n . One 
of the dogs , e x e rc ise d  sev e re ly  fro m  the th ird  day 
showed an  aneurysm sd  a re a  in  the h e a rt when i t  was 
s a c r if ic e d . Sutton and Davis concluded fro m  th is single 
exp erim en t tha t e a r ly  e x e rc is e  favours aneu rysm  
fo rm ation  and th a t r e s t  p roduced  a f irm  s c a r .  Not
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only is  th is re p o r t  s ta tis tic a lly  w o rth le ss , but the fo rced  
e x e rc ise  to w hich the dogs w ere  sub jected  is  in  ex cess  
of anything con tem plated  in  the m anagem ent of hum an 
c a s e s , and ye t th is  re p o r t  is  one of those m o st frequen tly  
quoted in  d iscu ss io n  re g a rd in g  aneu rysm  production  as 
a re s u l t  of e a r ly  m o b ilisa tio n  of in fa rc tio n  p a tie n ts .
B ru m m er e t a l (1936) and B rum m er e t a l (1966) 
have re p o rte d  th e ir  ex p e rien ces  in  the tre a tm e n t of 
pa tien ts  a f te r  a  m y o card ia l in fa rc tio n  by a schem e of 
ea rly .am b u la tio n . Since 1932, th e ir  pa tien ts  have been 
allow ed to s it  in  bed about one week a f te r  the in fa rc tio n  
if the acu te  sym ptom s have se ttle d . B edside to ile t 
p riv ileg es  a r e  allow ed fro m  the beginning . P a tien ts  
w ere  kep t in  bed fo r p e rio d s  of two weeks although in  
the la t te r  y e a rs  of the ex p e rim en t th is was reduced  to 
perio d s  of ten  day s. T h e ir re s u lts  Indicate tha t e a r ly  
am bulation  does not constitu te  an  in c re a se d  danger to 
the p a tien t . No a ttem p t has been m ade to con tro l these  
ex p e rim e n ts . L evine and Lown (1952) p re se n ted  th e ir
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re su lts  ol the tre a tm e n t of 81 patien ts with acu te  
co ro n ary  th ro m b o s is . No d e ta ils  a re  given concerning 
the se v e rity  of the in fa rc tio n s , nor was th e re  a  con tro l 
g roup . The m o rta lity  ra te  of 9.9%  fo r 57 patien ts  
tre a te d  in hoapital and 24 pa tien ts  tre a te d  a t hom e is  
com pared  with the g en e ra l hosp ita l m o rta lity  ra te  of 
15% . Beckw ith , K ernodle, Le Hew and Wood (1954) 
re p o rted  the re s u lts  of a  con tro lled  t r ia l  of a  m odification  
of the a rm c h a ir  reg im e  suggested  by Levine in  which 
dO pa tien ts  w ere  involved . A group of 39 *up p a tie n ts ' 
w ere  allow ed to s i t  in  an  a rm c h a ir  fo r in c reas in g  p e rio d s , 
a f te r  sym ptom s of shock and pain  had d isap p ea red  and 
the re su lts  with re g a rd  to  m o rta lity  and m orb id ity  
com pared  favourably  with the observa tions in  the o th er 
group of 41 pa tien ts  tre a te d  in  bed. T hese au th o rs  a lso  
found that psycho log ical d is tu rb an ce  was le s s  in  the 
'up  p a tie n ts ' and reh ab ilita tio n  proceeded  m o re  sm oothly . 
L auper , L ieh tien  and R o ss ie r  (1967) liave a lso  recen tly  
re p o rted  th e ir  re s u lts  w ith a  m odified fo rm  of the
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a rm c h a ir  t re a tm e n t. They kep t a ll pa tien ts  in  bed fo r 
a week a f te r  in fa rc tio n  and found no sign ifican t d iffe ren ces  
subsequently  bet'veen two groups one of which w as tre a te d  
out of bed and the o ther of which was tre a te d  with long 
perio d s of bed r e s t  befo re  m ob ilisa tio n .
In the p re se n c e  of so m uch conflicting opinion 
about the tre a tm e n t of m y o card ia l in fa rc tio n  and in the 
absence of any co n tro lled  t r ia ls  th e re  would appear to 
be a need fo r a co n tro lled  study concerning the effects  
of e a r ly  m ob ilisa tion .on  im m ed ia te  m o rta lity  r a te s ,  
com plication  ra te s  and subsequent psychological r e ­
ad ju stm en t and re h ab ilita tio n .
B efore com m encing the study which is  re p o rte d  
h e re ,  one had had se v e ra l y ea rs  of experience  in 
tre a tin g  p a tien ts  along the lines  la id  down fo r e a r ly  . 
m o b ilisa tio n  in  the t r ia l ,  and had been im p re sse d  w ith 
the favourable  m o rta lity  ra te ,  and the physica l and 
psycholog ical w ell-be ing  of the pa tien ts  a t a ll s tages 
but e sp ec ia lly  a f te r  d isch a rg e  from  h o sp ita l.
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Tim diUlcuiÜem in  a r ra a g la g  a t r ia l  of th is typa 
a r e  aum oroos; tltoso includa the a ttitu d es  ol d i l ie re a t  
p h y sic ian s , the  tra in in g  ol n u rs e s , the ateltudee o l the 
pa tien ts  th em se lv es  and o l th e ir r e la t iv e s . The l a te r -  
m ingling oi p a tie a ts  who a r e  being tre a te d  by d iH eren t 
re g im es  would p re se n t d il ttc u lt ie s .
Due to the staU iag a rra n g e m e n ts  a t  the Southern 
G eneral H osp ita l i t  was p o ss ib le  to m ee t som e o l th ese  
p rob lem s by seg reg a tin g  the two groups o l pa tien ts  to 
be stud ied  in  two d ille re n t w ard s , s itua ted  ad jacen t to 
each  e th e r  and yet allow ing the patien ts  l i t t le  opportunity  
o l m eeting . A t a l l  tim e s  the sam e bouse oH icer and 
r e g is t r a r  (B .M .Q .)  w ere  io  con tac t with the p a tien t, 
although the consu ltan t in ch a rg e  of each  w ard  was 
d iffe ren t. The sam e s i s te r  and nursing  s ta ff  w as 
in  a ttendance  fo r  the  tw o groups (Appendix A) • A fter 
d isch a rg e  fro m  h o sp ita l, the only hosp ital docto r seein.^ 
the pa tien ts  was the r e g is t r a r  (B . M .G .) . Due to th ese  
w ard a rra n g e m e n ts  and due to  an  in te re s t  in  re lu tb ilita iio a
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and r a tu r a  to w ork, the o b se rv a tions were confinad to 
m ala p a tian ts , although tha p riu c ip la s  as tab lish ad  a ra  
now baing app lied  to tha tre a tm e n t of a ll in fa rc tio n  
p a tie n ts .
A lthough pa tian ts  w are  not a lloca ted  to each  
group accord ing  to a  s t r ic t  random  se lec tio n  rou tine  
but accord ing  to day of adm issio n , tha t the two groups 
a re  com parab le  is  d em o n stra ted  by the lack  of sign ifican t 
d ifference betw een the groups in  re sp e c t of n um bers , 
ag es . P ee l P ro g n o stic  Index and the p re se n ce  of m a jo r 
com plications a t the tim e of adm ission ; and a ll  the 
patien ts  w ere  m a le .
The m o rta lity  ra te s  of the two groups of pa tien ts  
while in  hosp ita l w ere  a lm o st iden tica l even when 
allow ance is  m ade fo r  the in c re a se d  hosp ita l s tay  of 
pa tien ts  in  Group A and when the deaths o cc u rrin g  in  
those patien ts  with r e c u r re n t  in fa rc tio n  a r e  excluded.
The m o rta lity  ra te s  a r e  low er than is  som etim es 
re p o rted  in  hosp ita l s e r ie s  of m yocard ia l in fa rc tio n
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(Ho M / & T rue love , 1957# R ichard# , 1958# L ove ll, 
1964). T h ere  e r e  s e v e ra l  p ass ib le  remans lo  eccooni 
1er th is , iocledicii} c a se  se lec tio n , delay In ad m iee lea  
ta  bos pi Lai and  dlmgnoeilc c r i te r ia .  G race  (1967) has 
recen tly  subm itted  a  p lea  that a r t ic le s  r e fe r r in g  la  
m a ria lily  r a te s  in  m y o card ia l io larcU oa should 
spec ifica lly  in d ica te  w hat type o l c a se  Is being re p o rte d , 
the cam pU catiens p re se n t on ad m iss io n  and the delay  
between the onse t of I wDsrctiea and ad m iss io n  to 
h o sp ita l. G roups A and B w ere  com parab le  in  th ese  
re sp e c ts  although they m ay be d iffe ren t fro m  e th e r  
s e r ie s  re p o r te d . I t  Is  a lso  p o ss ib le  th a t the im proved  
m o rta lity  r a te  can  be a ttr ib u te d  to the  g re a te r  c a re  
which is  now being taken  in  the m anagem ent of pa tien ts  
who have su s ta in ed  a  m y o card ia l in fa rc tio n , p a r tic u la r ly  
by those who have a  sp ec ia l in te re s t  in  th is  G eld. % bile 
co ro n a ry  c a re  un its  a r e  not yet g en e ra l in  th is  country  
a t th is  tim e , m any of the le sso n s  being le a rn t  in  th ese  
un its a r e  being applied  to  the m anagem ent of p a tien ts
la  the g en e ra l w ard# . Hypexla and po lm eqary  c e a g e ttle e  
a r e  being recogn ised  e a r l ie r  and M y gen, d iu re tic s  and 
a n ti-a rrh y th m ic  d ru g s a r e  exhibited m e re  freq u en tly .
The incidence of a rrh y th m ia s  detec ted  cU aica lly  
is  s im ila r  to  the incidence in  o ther c lin ica l re p M ts  
(Honey & T ru e lo v e , 1957). but fa ils  f a r  s lio rt of the 
num bers w hich a r e  being detec ted  by coatinaous 
m onitoring  of h e a r t r a te  and rhythm  (Ju lian  e t  a l ,  I9b4| 
Robinson, 51oman & M cHae, 1964# Cbreden, 1966). 
A lthough som e of our pa tien ts  w ere m onito red  in  th is 
way, fa c ilitie s  w ere  not fully ava ilab le  a t  the beginning 
of the t r ia l  and the  ind ication  fo r the u se  of e lec tro n ic  
m oaito ring  equipm ent w as, in  g en e ra l, the detec tion  of 
a  po ten tia lly  se rio u s  a rrh y th m ia  o r  conduction d is tu rb an ce  
A ll th a t can  be concluded from  the eb se rv a tio n s  re co rd ed  
is  that obvious rhy thm  and conduction d is tu rb an ces  
o c c u rre d  in  s im ila r  num bers of patien ts in  the two g roups.
A se rio u s  com plica tion  such a s  hypotension o r  
congestive o r  le ft s ided  h e a r t fa ilu re  develt^ped a f te r
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adrYiisttion in  tha sam e mum bar of p a tiaa ts  in aach of 
iha groups stud ied . Allowing fo r tha s ligh t d isp a rity  
in the s is a s  of tha groups th e se  Uiffaramcas a r a  mot 
s ign ifican t.
F rom  th asa  o bserva tions  it seam s not un reasonab le  
to conclude that the reg im e  of g re a te r  freedom  and 
e a r l ie r  m ob ilisa tion  which luts been followed has mot 
had an ad v e rse  e ffec t on the p rognosis in the e a r ly  s tages  
a f te r  m yocard ia l in fa rc tio n .
R adio logical Findings
deveu ty-five of the su rv iv o rs  of the in itia l 
m yocard ia l in fa rc tio n  w ere  exam ined rad io log ica lly  to 
d e te rm in e  the incidence of aneu rysm  fo rm ation  in A e 
two g roups. In th is way it  has been possib le  to ob serv e  
rad io log ica lly  the clianges which occu r a f te r  a  
m yocard ia l in fa rc tio n . A m ajo r concern  has alw ays 
beqn that inadequate r e s t  and e a r l ie r  m ob ilisa tion  
m ight p red isp o se  to aneu rysm  fo rm ation . The work of 
L»utton and Davis (193)) m entioned p rev iously  has beeu 
reg a rd ed  as con firm ation  of this belief. M oyer and
H iU er (1951) s ta te  tha t lo the twenty c a se s  oi aneu rysm  
a lte r  m y o card ia l lu ia rcc ien  which they re p o rte d  only 
th ree  had an  adequate  period  oi bed r e s t  io  the e a rly  
s tag es  a l te r  th e  W a re  tien . T hese au th e rs  w ere  oi the 
opinieo that th is  streog tbeoed  the a rgum en t Gust e a r ly  
am bulation  foUewiog m y o card ia l io la rc tie o  p lays an  
im portan t ro le  la  a a eu ry sm  lo rm a tie a . The p rob lem  
has a lso  been exam ined  re cen tly  by Dubaow, B urchell 
and  T itus (1965). T hese  w o rk e rs  grouped the c a se s  
o l a a eu ry sm  which they had detec ted  la  an  autopsy 
study in to  two g roups, acco rd ing  to w hether the patien ts  
had been tre a te d  in  bed 1e r  p erio d s oi m o re  than o r le s s  
than th re e  w eek s. They found tha t th is  fac to r was not 
im p o rtan t. M itchell, D ealy, Lown and Levine (1954) 
re -ex am in ed  42 oi the 56 surv iv ing  p a tiea ts  of the 
o rig ina l s e r ie s  of $1 c h a ir  tre a te d  pa tien ts  with acu te  
m yocard ia l in fa rc tio n  a t  an  av e rag e  of 2 6  m onths a f te r  
the acu te  U L iess. No evidence e l v en tricu la r aneu rysm  
was found with c a re fu l rad io log ica l exam iiuttion including
fluoroscopy of the h e a r t .  However th is  was an 
uncon tro lled  study and the fluoroscopic fa c ilitie s  
availab le  a t th a t tim e would m ake sm all ab n o rm a litie s  
d ifficult to d e tec t. It is  notew orthy that tw elve of th e ir  
pa tien ts  w ere  found to have en largem en t of the h e a r t  
which has been sa id  to be suggestive of an eu ry sm , 
when it develops a f te r  m yocard ia l In farction  (H olm es 
& M acFadyen, 1964).
Of the seven ty -five  patien ts  in  the p re se n t 
s e r ie s  who w ere  exam ined rad io log ica lly  by ca rd iac  
fluoroscopy m o re  than th re e  m onths a f te r  the in fa rc tio n , 
fifteen  pa tien ts  w ere  found to have bulges of the 
ex te rn a l contour of the h e a r t .  Nine of these  w ere  in 
Group A and six  in  Group B. A reas  of abnorm a l 
pu lsation  w ere  seen  in  flve patien ts  in  Group A and no 
patien ts in  Group B . It seem s fa ir ly  c e r ta in  tha t the 
bulges detec ted  a r e  an eu ry sm s and the a re a s  of 
abnorm al p u lsa tion  probably  a r e  too. Although i t  has 
been s ta ted  tha t p le u ro -p e r ic a rd ia l adhesions m ay
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conceal an eu ry sm s (H olm es & M acFadyen, 1964) it  is  
not possib le  to s ta te  tha t the adhesions which w ere  
detected  re p re se n te d  an e u ry sm s, and while acknowledging 
tha t they a lm o s t c e rta in ly  re p re s e n t the end re s u lt  of 
the p e r ic a rd it is  which com m only com plicates m yocard ia l 
in fa rc tio n , they w ill not be co nsidered  f u r th e r .
The incidence of bulges is  not sign ifican tly  
d iffe ren t in  the two g ro u p s . This ind icates tha t the 
in c re a se d  m obility  and e a r l ie r  m ob ilisa tion  has not 
p red isp o sed  to  an eu ry sm  fo rm atio n .
T hese findings a r e  co n sis ten t with the stud ies 
of M aste r, O ubner, Dack and Yaffe (1940), P rin z m e ta l, 
Schw artz, C or day, S p r itz le r , B ergm an and K ruger 
(1949), and of K urtam an  and L ofstrom  (1963). M aster 
e t a l (1940) and K urtam an  and L ofstrom  (1963) exam ined 
groups of pa tien ts  a t  d iffe ren t stages a f te r  a m yocard ia l 
in fa rc tio n  and found a re a s  of bulging and abnorm al 
pu lsation  in  la rg e  n u m b ers . In the e a rly  s tages a f te r  
in fa rc tio n  the Incidence a lm o st reached  80% (K urtam an 
and L o fstro m , 1963). P r in zm e ta l e t  a l (1949) ligated
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the co ro n a ry  a r te r ie s  of dogs and dem o n stra ted  
ballooning of the in fa rc te d  a r e a .  G orlin , K lein and 
Su llivan (1967) found a re a s  of bulging of the h e a r t  in  
2 0 % of 100  p a tien ts  a f te r  m y o card ia l in fa rc tio n , 
who w ere  undergoing co ro n a ry  a r te rio g ra p h y  and in  
whom le ft v en tricu log raphy  was a lso  c a r r ie d  out.
It would ap p ear th e re fo re  th a t c a rd iac  an eu ry sm s a re  
m uch m o re  com m on a f te r  m y o card ia l in fa rc tio n  than 
is  com m only supposed . An exam ination  of the l i te ra tu re  
re v e a ls  a  re p o r te d  incidence of fro m  3% (L isa  Ic Ring, 
1932) to 38% (Appelbaum  Is N ico lson , 1935). In a  m o st 
com prehensive  rev iew  of the sub jec t, S ch iich te r,
H e lle r s te in  and K ata (1954) ind ica ted  tha t an eu ry sm s 
w ere  p re se n t in  2 0 % of p a tien ts  who had d ied  with 
evidence of a  p rev ious m y o card ia l in fa rc tio n . D oug las, 
S p era saa  and M ar ic i  (1962) found an incidence of 8.7%  
in  pa tien ts  dying fro m  m y o card ia l in fa rc tio n  and A b ram s, 
E d e lis t, L u ria  and M ille r (1963) 12 .4% . Dubnow e t a l
(1965) in  a  rev iew  of 2 ,293  h e a r ts  w ith old o r re c e n t
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in fa rc tio n  found about 3% . A ll of th ese  w ere  p o s t­
m o rtem  stu d ies  in  se lec te d  m a te r ia l;  s e v e ra l au th o rs  
m ake the point th a t the d iagnosis is  r a re ly  m ade in  life , 
and c lin ica l re p o r ts  a r e  few and usually  re la te  to sm all 
num bers of p a tie n ts .
The knowledge th a t su rg e ry  is  fea s ib le  fo r the 
tre a tm e n t of v e n tr ic u la r  aneu rysm  (Chapm an, Am ad 
and Coo ley, 1961) has s tim u la ted  g re a te r  in te re s t  in 
the d iagnosis in  life  and the m anagem ent of th is  condition . 
H olm es and M acFadyen (1964) d e sc rib ed  six  c a se s  
d iagnosed during  life , and B jork  ( 1966) d e sc rib e d  h is 
experience  w ith fou rteen  c a se s  diagnosed by le ft 
ven tricu log raphy  and confirm ed  a t o p era tio n . S teinberg
( 1 9 6 6 ) re p o rte d  eleven  c a se s  co llec ted  over a  p e rio d  of 
tw en ty -seven  y e a rs  in  a ll of whom the d iagnosis was 
confirm ed  by in travenous ang iocard iog raphy . In m any 
of these  ca ses  how ever, the d iagnosis had been su spec ted  
by s im p le r rad io lo g ica l m ethods and since  i t  would appear 
tha t th ese  c a se s  w hich a r e  of functional im portance  can
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be diagnosed by s im p le  ch e s t radio logy and c a re fu l 
c a rd iac  fluoroscopy a s  d e sc rib ed  by Or odea and Jam es  
(1968, 1969), i t  is  doubtful w hether the r is k s  of these  
m o re  e la b o ra te  p ro c ed u re s  a r e  ju s tif ied .
None of the c a se s  in  whom we have found evidence 
of an eu ry sm  has been r e fe r r e d  fo r s u rg e ry . The view s 
of A bram s e t  a t  (1963) seem  re a so n a b le . They suggest 
tha t a  co n se rv a tiv e  ap p roach  should be adopted in  the 
rrmanagement of po st in fa rc tio n  an eu ry sm  and that 
su rg e ry  is  ind ica ted  only when the an eu ry sm  is  ex e rtin g  
a  functional e ffec t and w here  ca rd iac  fa ilu re  cannot be 
tre a te d  effec tive ly  by m ed ica l m eans; and in  those 
c a se s  w here rep ea ted  sy s tem ic  em boli o rig inating  in  
the aa eu ry sm  cannot be co n tro lled  by an ticoagu lan t 
th e rap y .
RETURN TV WQKK
T h ere  a r e  two m ain  a im s in  the m anagem ent 
of m y o card ia l in fa rc tio n . The G rs t  is  the im m ed ia te  
saving of the p a tie n t 's  life ; the second is  to p re p a re
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him  fo r fu r th e r  liv ing . The la t te r  has often been 
neglected  in  a d e s ire  to accom plish  the f i r s t .  It has 
been su sp ec ted  in  the p a s t th a t not only the length  
of bed r e s t  but a lso  the r ig id  rou tine  tha t is  u sually  
p ra c tis e d  a t hom e and in hosp ita l a re  u n n ec essa ry  
(Irvine &CBurgess, 1950; F ry , 1967). It has a lso  been 
found to be d ifficu lt to recom m end  reg im es  tha t allow  
g re a te r  freed o m  o r  to recom m end  that pa tien ts  should 
re tu rn  to w ork since an  unfortunate  inciden t or 
co incidence m igh t a ffec t a p h y sic ian 's  rep u ta tio n .
It w as fe lt  th a t one of th e  ways in  w hich a m an 
m ight d em o n stra te  h is ph y sica l and psychological w ell­
being would be by an e a r ly  re tu rn  to w ork a f te r  an  
in fa rc tio n . This a sp e c t of the m anagem ent of the 
p a tien t with m y o card ia l in fa rc tio n  has not a t tra c te d  as  
m uch a tten tion  as o th er a sp ec ts  of the d ise a se , although 
fa ilu re  to re tu rn  to w ork re p re s e n ts  a g re a t econom ic 
burden to the pa tien t and the com m unity . T h ere  is  no 
re fe re n c e  in the l i te ra tu re  to the effects of e a r ly
56
m obilisa tion  o r a rm c h a ir  tre a tm en t on a p a tie n t's  
su ccess  in  re tu rn in g  to w ork .
Co le, Singian and K atz  (1954) followed up a s e r ie s  
of 285 pa tien ts  who had su sta ined  an  in itia l m yocard ia l 
in fa rc tio n  betw een the y e a rs  1932 and 1942 un til death  
o r the end of the study in  1952. They s t r e s s e d  the 
im portance  of recogn ising  a la rg e  group of m ild  ca se s  
w ith a re la tiv e ly  good p ro g n o sis , but found that only 59  
m en had re tu rn e d  to w ork  a f te r  the a ttack  (27%).
M aste r, Yaffe, T eich and B rinberg  (1954) found that 
69.7%  of pa tien ts  fro m  whom they w ere able to obtain 
in fo rm ation  w ere  w orking full tim e o r p a r t  tim e , and 
m o st had re tu rn e d  to the type of w ork they had been 
doing before the inc iden t. They noted that w ork p e rfo rm an ce  
a f te r  an in fa rc tio n  is  often very  sa tis fac to ry  and that the 
patien ts who had re su m e d  w ork fa red  as  w ell as  those who 
had re t i r e d .  The m a jo rity  of the patien ts re tu rn e d  to w ork 
w ithin th ree  to s ix  m onths a f te r  the In farc tion  although 
som e patien ts  w ere qu icker and o thers  w ere s lo w er.
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D im oad (1961) stud ied  202 ra ilw ay  opera ting  
em ployees who re tu rn e d  to fu ll tim e w ork a f te r  a  f i r s t  
m y o card ia l in fa rc tio n . He found that the av e rag e  
du ra tion  of su rv iv a l w as eigh t y e a rs ,  and th a t the 
p rognosis fo r those re tu rn in g  to w o rk  was sign ifican tly  
b e tte r  than fo r those who did no t. The im proved  
p rognosis w as due not so  m uch to freedom  fro m  r e ­
in fa rc tio n  as  to a  d e c re a se d  incidence of m y o card ia l 
fa ilu re  and the ab ility  to  su rv iv e  re - in fa rc tio n .
I t would seem  th a t in  g en e ra l te rm s  the f i t te r  
a pa tien t is  the m o re  like ly  he is  to re su m e  w ork, 
although i t  is  p o ss ib le  tha t the in c re a se d  ac tiv ity  
in trav e llin g  to  and fro m  w ork and ac tua lly  in  perfo rm in g  
w ork m ight help  to im prove co ro n ary  c irc u la tio n .
T hese s tud ies have been conducted in  the 
United S ta te s , but the p ro b lem  has a lso  been stud ied  
to som e ex ten t in  Scandinavia, in  A u s tra lia  and in  
th is  coun try .
B iorck  and W edelin (1964) in  a re p o r t  to the
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W .H .O . E x p ert C om m ittee on R ehab ilita tion  of 
C ard iacs  in  Geneva (Ju ly , 1963) s ta ted  th a t about 17% 
of pa tien ts  p rev io u sly  em ployed did not re tu rn  to w ork 
a f te r  an in fa rc tio n . L und-Johansen  (1965) found that 
75% of pa tien ts  under r e t i r a i  age re tu rn e d  to  w ork .
The figu re  fo r those re tu rn in g  to non-m anual w ork 
(78%) was sligh tly  g re a te r  than fo r those doing heav y  
(72%) o r ligh t m anual w ork (71%). Seam en in 
p a r tic u la r  had d ifficulty  in  getting back to w ork, 
although the continuation of long te rm  anticoagulant 
therapy  and the need fo r frequen t blood te s ts  fo r 
dosage con tro l m ay have con tribu ted  to the d ifficu lties 
encoun tered .
Goble, Adey and B u llen (1963) and Seldon (1963) 
in e a r ly  re p o r ts  fro m  the W ork A ssessm en t C en tre  of 
the N ational H e a rt Foundation of A u stra lia  d esc rib ed  
som e of the p rob lem s encountered  by pa tien ts  a f te r  
m yocard ia l in fa rc tio n  in  attem pting  to re tu rn  to w ork 
and d iscu ssed  som e of the m ethods used  in  dealing  with
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th ese  p ro b lem s.
No s im ila r  type of es tab lish m en t ex is ts  in th is 
country  but S barland  (1964) w orking in  London fo llow ed 
up the su rv iv o rs  of a m y o card ia l in fa rc tio n  and found 
tha t 55% had re tu rn e d  to w ork th re e  m onths a f te r  the 
in fa rc tio n . A lthough m o st m en had re tu rn e d  to  th e ir  
usual em ploym ent, changes in  occupation w ere  m o re  
com m on in  so c ia l g rad es  IV and V (G eneral R e g is te r  
O ffice, I960). W incott and C a ird  (1966) w orking in  
Oxford, Eng land, found s im ila r  re s u l ts .  T heir fa ilu re  
to find any obvious d iffe rence  physica lly  o r p sycho­
log ica lly  betw een those  who re tu rn e d  to w ork  and those 
who did not suggested  to them  that indefinable o r 
ir ra tio n a l  fa c to rs  w ere  o p era tiv e , and they co n sid e red  
tha t the m ain  rem edy  fo r the so c ia l and psycho log ical 
p rob lem s a r is in g  a f te r  m y o card ia l in fa rc tio n  lay  in  
de ta iled  a tten tio n  to them  fro m  a v e ry  e a r ly  stage  of the 
i l ln e s s .
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The p a tien ts  in  the p re se n t s e r ie s  had ev e ry  
opportunity  to d iscu ss  th e ir  p rob lem s on num erous 
occasions and p rov ided  tliat th e ir  physica l condition 
p e rm itte d  i t  w ere  p o sitive ly  encouraged  to re tu rn  to 
w ork about th re e  m onths a f te r  the in fa rc tio n .
I t has been found that of f ifty -sev en  surv iv ing  
pa tien ts  below the age of 65 y e a rs  tw elve of the th ir ty - 
one pa tien ts  in  G roup A and fo u rteen  of the tw en ty -six  
patien ts  in  G roup B had re tu rn e d  to w ork th re e  m onths 
a f te r  the in c id en t. The num bers a t  six  m onths w ere  
22 and 23 re sp e c tiv e ly  (T able X). A nother pa tien t 
in  Group A, a  57 y ea r old bank m an ag e r, re tu rn e d  to 
w ork seven  m onths a f te r  the in fa rc tio n . The unusually  
long delay  in  th is m an with a  sed en ta ry  occupation 
was due to psycho log ical f a c to rs .
T w enty-five of th ese  patien ts  w ere  being m ain ta ined  
on long te rm  an tico ag u lan ts , fo r  the con tro l of which they 
a ttended  the h o sp ita l an ticoagu lan t c lin ic  a t  app rox im ate ly  
m onthly in te rv a ls .
oi
T here  is  ao statistic& l d iffe rence  betw een the 
two gro  ups in re s p e c t  of th e ir  final re tu rn  to w ork 
re co  r d s . A s ign ifican t d iffe rence  a t 4 m onths and 
5 m onths a f te r  in fa rc tio n  suggests  tha t pa tien ts  in 
Group B re tu rn e d  to  w ork m o re  rap id ly  than  those  in 
Group A (T able X ).
F o r ty - th re e  of the patien ts  in  th is  s e r ie s  under 
the age of 65 o stensib ly  re tu rn e d  to the sam e w ork as 
they had been doing befo re  the inciden t. T h ree  pa tien ts  
obtained d iffe ren t em ploym ent; a lab o u re r  obtained a 
job as  g a rd en e r in  the C orpo ra tion  of G lasgow P a rk s  
D epartm ent; a heavy lo r r y  d r iv e r  obtained em ploym ent 
with the sam e com pany driv ing  a ligh t van; a  s caff o lder 
re v e r te d  to a p rev ious occupation as a p lum ber (with 
co n sid erab le  lo s s  of incom e as a re su lt) .
D etails  of the e leven  pa tien ts  who did not re tu rn  
to w ork a re  given in  T able X I. This group is  of 
p a r tic u la r  in te re s t  and m e r its  fu r th e r  co n s id e ra tio n .
Two of the pa tien ts  had not w orked fo r s e v e ra l
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y ea rs  p r io r  to the infarction» one because of se v e re  
deafness and the o th er fo r poorly  defined m ed ica l 
re aso n s  but not because  of ca rd iac  d isab ility .
Two p a tien ts  r e t i r e d .  Both w e re  64 y ea r old 
m en who r e t i r e d  a  few m onths p rem a tu re ly  .
C ase V was a shepherd  who lived  in a rem o te  
p a r t  of the coun try . On his re tu rn  to h is c ro ft w here 
he lived  w ith his wife» he found he was no longer ab le 
to spend long days w ith his flocks on the h ills  and he 
was unable to find re g u la r  a lte rn a tiv e  em ploym ent.
He did» however» spend som e tim e during the sum m er 
m onths doing ligh t w ork on the f a rm s .
C ase VI was a  la b o u re r  who was d isch arg ed  
fro m  his em ploym ent w hile convalesc ing fro m  his 
in fa rc tio n . Although f i t  and keen  to re tu rn  to  w ork 
he could not p e rsu ad e  h is p rev ious em ployers  to  
re -em p lo y  him  no r w as he ab le  to obtain em ploym ent 
e lsew h ere .
C ase V n su sta in ed  a fu r th e r  m y o card ia l 
in fa rc tio n  five m onths a f te r  the f i r s t .
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C ase Vnx had a  s e v e re  d e p re ss iv e  iU oess 
fellow ing hie in fa rcU ea . T h is  was o rig in a lly  o bserved  
while he was s t i l l  la  the w ard  and leok the fo rm  of 
depression» ebsessionm lisxn and h y p ech o ad rias is .
He had alw ays been an  a th le tic  individual who had put 
g re a t s to re  by h is  physica l conditien» aad  was unable to 
accep t the fac t th a t He had susta ined  an ia ia r c t ie a .
The m ild  angina which he eu perlenced  w as in to le rab le  
and seem ed  to ind ica te  to him th a t he was no longer 
ab le  to lead  a norm al l ife . A fter about sin  m onths of 
ou tpatien t a ttendance  in  which he had co n sid e rab le  
re a s s u ra n c e  and sedation» he w as re fe r r e d  for 
p sy ch ia tric  ou tpatien t tre a tm e n t. He re a c te d  unfavourably 
to a n ti-d e p re s s a n t d ru g s . E le c t r e - co nvu ls ive  U ie r^ y  
m ight have been u sed  if th e re  had been no h is to ry  of 
m y o card ia l infarction» but the p sy c h ia tr is t  was unwilling 
to use  th is  m ethod of tre a tm e n t in  th is  m an . He was 
tre a te d  a t  the p sy ch ia tric  day hosp ita l w ith only s lig h t 
benefit and two y e a rs  a f te r  h is  in fa rc tio n  is  s t i l l  d ep ressed
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mad mpmüietic.
C ase IX was a  w e ld e r. He had a b la te r /  e l 
ep ilepsy  and ch ren lc  bronchitis» aad  while la  hosp ita l 
with his in la rc tio n  he developed a Iroaeit shoulder 
syndrom e. This Im proved w ith physiotherapy» but he 
coati need to have aog iaa o l e f fo r t. He liad a co n sid e rab le  
d is tan ce  to walk Ire m  his hom e to public tra n s p o r t  and 
th is  p reven ted  him  Ire m  re te ro la g  to  work» altlieugh he 
fe lt that he would have been lit  to  do the w ork Invo lved.
C ase  X was a  d o ck e r. He was an  a lcoholic  who 
was subsequently  seen  on se v e ra l occasions a t  the 
C asua lty  D epartm en t com p lain ing of ch est pa in . U sually 
he was intoxicated» but a t  no tim e was ev idence of fu rth e r  
in fa rc tio n  ob tained . He s tren u o u sly  re je c ted  any 
suggestion  tha t he sboudd re tu rn  to w ork.
C ase XI w as a  co p p e rsm ith . He had a  d ifficult 
p e rso n a lity  and w hile in  the  w ard  he was truculent» 
querulous and a g g re s s iv e . He continued to com plain  
a f te r  d isch a rg e  and in s is te d  tha t he was unable to re tu rn
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to work although c lin ica lly  me w as rog ard ad  a s  having 
m ade a good re c o v e ry .
C ases  V# V'l and IX m ight have been helped to 
obtain a lte rn a tiv e  em ploym ent bet local a irc em  mtaeces 
aad  the poor nalioaai économ ie situation  p revailing  
p reven ted  th is  • II an  em p loyer has the opportunity  ol 
choosing betw een two m en 1e r  a  vacancy and one has had 
a p rev ious m y o card ia l in larc tien»  he w ill tend to  ch eese  
the o ther msta. The in la rc tio n  v ic tim  is  ch e re io re  a t  a  
g re a te r  d isadvan tage when th e re  is  a  la rg e  pool oi 
unem ployed m en looking fo r w ork .
C ase  V in  even tua lly  decided to r e t i r e  By doing 
so . he cousideraW y reduced  h is  m ental conflic t in  tha t 
he no longer fe lt  guilty about h is inability  to  re tu rn  to 
w ork .
T w enty-five pa tien ts  in  the two groups under 
study w ere  m ain ta ined  on long te rm  an ticoagu lan ts 
a f te r  d isch a rg e  fro m  h o sp ita l. Some c lin ic ian s  have 
fea red  tha t the freq u en t a ttendance  a t hosp ita l th a t is
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n e c e ssa ry  fo r the con tro l of an ticoagulan t therapy  m ight 
p re ju d ice  chances of re tu rn in g  to work and of holding 
down a job . H ow ever a ll of these  tw enty-five pa tien ts  
had re tu rn e d  to w ork w ithin six  m onths of the in fa rc tio n .
The fig u res  concern ing  re tu rn  to w ork quoted 
h e re  co rre sp o n d  c lo se ly  to the prev ious s tud ies m entioned . 
This m ay re p re s e n t  the p ropo rtion  of pa tien ts  who can  be 
expected  to re tu rn  to w ork in  the m a jo rity  of s e r ie s .
W hile i t  m ay be p o ssib le  to ach ieve an 80% su ccess  
ra te  fo r re tu rn  to w ork in  the av e rag e  group of patien ts 
of w orking age th e re  is  a s iaeab le  group who fo r a 
v a rie ty  of re a so n s  do not re tu rn  to w ork . N or is  th is 
group confined to the low er soc ia l g ra d e s , and in  the 
p re se n t s e r ie s  th e re  is  no p reponderance  of unsk illed  
p a tie n ts . in  the group who did not re tu rn  to w o rk . Some 
of the re a so n s  m ay be irre v e rs ib le »  such as  se v e re  
ca rd iac  dam age leading to continued sym ptom s and 
im p a ired  e ffo rt to le ra n c e . T here  w ill a lso  be ex te rn a l 
fa c to rs  over which the docto r m ay have l i t t le  control» 
such as the lo ca l labour situa tion , the g en e ra l econom ic
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situation» the p a tie n t 's  capacity  fo r re tra in in g  and the 
a ttitude  of e m p lo y e rs . But m uch can be done w ith 
re g a rd  to  the p a tie n t 's  a ttitude  to re tu rn in g  to w ork , 
the influence of w ives and re la tiv e s  and the p re ju d ice  
of em p loyers (H e lle rs te in  & F o rd , I960). Many of 
these a ttitu d es  and those of doc to rs  a re  re lic s  of the 
experience  people had w ith m yocard ia l in fa rc tio n  in  the 
y ea rs  a f te r  i t  was o rig in a lly  d e sc rib ed  and when m any 
co n sid ered  th a t if the pa tien t re c o v e re d  fro m  the acute 
a ttack , u sefu l life  would no lon g er be p o ssib le  (P ark in so n  
It B edford, 1928). In the long run , su cc ess  o r fh ilu re  
in  reh ab ilita tio n  w ill depend on the in te re s t  and en th u siasm  
of the physic ian  (Katz e t  a l, 1956). In th is  study ev ery  
e ffo rt was m ade to  encourage patien ts  to re tu rn  to  w ork .
A c lo se  ra p p o rt was e s tab lish ed  with the p a tien t in  m o st 
c a se s  w hile he was in  the w ard  and subsequently  a s  an  
ou tpatien t. D iscussion  about the p rob lem s of w ork , the 
illn e ss  and its  seque lae  was encouraged . It was hoped 
that in  th is  way m any an x ie tie s  could be rem oved .
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Those who had to re tu rn  to heavy occupations 
w ere  adv ised  not to o v e r -e x e r t  them selves» and m o st 
re p o rte d  tha t they w ere  able to accom plish  som e r e ­
o rg an isa tio n  of th e ir  w ork to follow th is adv ice . Often 
an  unofficia l a rra n g e m e n t e x is ts  in  such occupations 
w hereby younger and f i t te r  m en p ro te c t o ld e r m en  from  
the h eav ie r jobs and g radually  the patien t finds w hat he 
can  do and what he should avo id . E m ployers w ill 
som etim es co -o p e ra te  by allow ing patien ts to re a d ju s t 
g radually , p e rh ap s by s ta r tin g  la te r  and fin ish ing e a r l ie r  
(B rit. M ed. J . , 1964). H ow ever, in  advising  m en to 
avoid heavy lifting  and se v e re  exertion , i t  is  im p o rtan t 
not to c a s t the seeds of doubt tha t the individual has not 
in fact m ade a good re c o v e ry .
Cook e t a l (1962) suggested  that re tu rn  to w ork 
ad v e rse ly  a ffec ts  longevity . It has been found in  this 
s e r ie s  tha t only two of the pa tien ts  who re tu rn e d  to work 
susta ined  a fu r th e r  in fa rc tio n  and one of them  d ied . This 
was a m an who had su sta in ed  two in fa rc tio n s p r io r  to the
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one which edm iited  him  to the t r ia l .  T h ere  ha# been ao 
o th er death ia  th is  group, which has now been followed 
up fo r p e rio d s  of up te  th re e  y e a rs .  Shariand  (1964) 
did not find tha t re tu rn  to w ork affected  p ro g n o sis , and 
it would seem  m o re  reaso n ab le  that f i t te r  m en re tu rn  to 
w ork, aad  that the p rognosis  fo r them  is b e tte r  than fo r 
those who do not re tu rn  (L ove ll, 1964). It would seem  
tliat an  op tim istic  approach  is  ju s tif iab le  in  U\e m anage­
m ent of isch aem ic  h e a r t  d is e a se  (P lo ts , 1957). Honey 
and T rue love  (1957) have shown that the chances of a 
sixty year old m an su rv iv iug  five y ea rs  a f te r  leaving 
hosp ita l a f te r  a  m yocard ia l in fa rc tio n  a r e  a s  good as  fo r 
the g en e ra l population . Dubnow e t a l (1965) quote five 
y ea r su rv iv a l ra te s  e l 79% fo r those who su rv iv e  the 
o rig in a l in fa rc tio n  and S ig le r (1962) has ind icated  that 
longevity  is a re la tiv e ly  com m on o c c u rre n c e .
D r. P au l D. W hile (quoted by P lu m m er, 1956) 
s la ted  would lik e  to em p h asise  the benefic ia l effec t 
of w ork on m ind and soul o f  any occupation in  which it
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is possib le  fo r a ca rd iac  pa tien t to engage. Id leness 
b reeds unhappiness and is  ac tua lly  bad fo r the h ea lth .
It Is a r a r e  pa tien t indeed who is  fit fo r nothing. It 
g rea tly  pays to m ake ev e ry  e ffo rt to find som ething 
vocational o r a vocational into which to fit the sick  m an 
o r w om an ''.
P a tien ts  s t i l l  find p rob lem s in  re tu rn in g  to work 
and g re a t benefits  could re s u l t  from  an o rgan ised  approach , 
fo r exam ple, through W ork A sse ssm en t C lin ics such as 
have ex isted  in  the United S tates fo r m any y e a rs  (Ruekin, 
1964 ), and as Goble e t a l (1963) d e sc r ib e . In this way 
the individual p rob lem s of pa tien ts physical and psycho­
log ica l, in re la tio n  to p a s t and p ro spec tive  em ploym ent 
could be evaluated , and the patien t could be adv ised  and 
encouraged . While no a ttem pt would be m ade to ac t as 
an em ploym ent agency, em ployers could be contacted  
d irec tly  and the sh o rt and long te rm  w orking po ten tial 
of the m an d isc u sse d . An a lte rn a tiv e  schem e is  proposed  
In Scot. m ed . J .  (1967). It is  suggested  that the substan tia l
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reh ab ilita tio n  and consu lta tive  se rv ic e s  which a lread y  
ex is t a re  not adequately  used  and that these  m ight help 
to produce a so lu tion , together with the active 
p a rtic ip a tio n  of g en e ra l p ra c t i t io n e r s .
E ith e r type of approach  would be v e ry  useful 
and should su b stan tia lly  in c re a se  the p ro sp ec ts  of 
re h ab ilita tio n . The day m u st soon com e when no country  
can neg lec t th is  im p o rtan t a re a  and no m ed ical cen tre  
w ill be com plete w ithout a  full reh ab ilita tio n  p ro g ram m e, 
which w ill re ach  into the hom es of a ll, r ic h  and poor 
a lik e . In this way not only w ill we m ake people w ell, 
but well and usefu l m em b ers  of the com m unity (Katz 
e t a l, 1958),
P sycholog ical D istu rbance and P e rso n a lity  T es tin g .
One of the ob jects of th is  t r ia l  was to de term ine  
if a sh o r te r  and le s s  s t r ic t  bed r e s t  reg im e m ight be 
beneficial in reducing  the am ount of neuro tic  d is tu rbance  
which o ccu rs a f te r  m y o card ia l in fa rc tio n . Levine (1951) 
ind icated  that p a tien ts  fe lt som ething om inous and fo re ­
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boding, when com pelled  to lie  abso lu te ly  quiet in  bed 
fo r a m onth o r lo n g er and was im p re sse d  with the 
psychological w ell-be ing  of pa tien ts  tre a te d  by the a rm ­
ch a ir  m ethod. The d iffe rence  in the psychological 
s ta te  of pa tien ts  w as seen  re ad ily  in  those  who had a 
p rev ious a ttack  and w ere  tre a te d  on th a t occasion  with 
a s t r ic t  bed r e s t  re g im e . Beckwith e t a l (1954) a lso  
noticed a d e c re a se  in  anxiety  and a feeling of w e ll­
being in pa tien ts  tre a te d  out of bed.
In d iscu ss io n  w ith the e a r l ie r  am bulated  patien ts  
in th is  t r ia l  s im ila r  conclusions have been re a c h e d . 
Some of th ese  pa tien ts  had p rev iously  susta ined  
in fa rc tio n s  when they w ere  tre a te d  with a long perio d  of 
bed r e s t  and kep t in  hosp ita l fo r periods of six  to eight 
w eeks. They w ere  unanim ous tha t they p re fe r re d  the 
reg im e of e a r l ie r  m o b ilisa tio n  and sta ted  th a t they fe lt 
th e ir  re c o v e ry  had been m o re  rap id  and tha t they fe lt 
m o re  o p tim is tic .
T hese  a re  only sub jective  im p re ss io n s , but it
7 j
is  im portan t th a t th is  reg im e was read ily  accepted  by 
th is  group of patien ts and m o st p re fe rre d  it  to the 
reg im e of which they had had experience p rev io u sly .
When the re su lts  a re  exam ined in re sp e c t of 
o v ert psychological d is tu rbance  it is  seen  tha t th is 
o c c u rre d  in the sam e num ber of patien ts in each group 
while in hosp ita l and in  c lo se ly  s im ila r  num bers of 
patien ts a f te r  re tu rn  hom e. M ost of these  up se ts  w ere  
of a m inor n a tu re  and consisted  of feelings of tension , 
insom nia and h y p o ch o n d ria s is . Two patien ts developed 
m o re  sev e re  d e p re ss iv e  i l ln e s s . One of these  was in  
the younger age group and w as one of those who did 
not succeed  in  re tu rn in g  to w ork  (C ase V in  above). The 
o ther was an  o ld er m an who re q u ired  p sy ch ia tric  
adm ission  and m ade a fa ir  re co v e ry  with sm all doses 
of a n ti-d e p re s sa n t d ru g s . Taking the two groups as  a 
whole anxiety o r d ep ress iv e  sym ptom s o c c u rre d  while 
in hosp ita l in  9*5% of a ll pa tien ts  in  the t r ia l  and in 
10.4% of the su rv iv o rs  when those deaths o ccu rrin g  in
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the f i r s t  fo rty -e ig h t h o a rs  a f te r  ad m iss io n  have oeea 
excluded . D aring the f i r s t  year a f te r  the io fa rc tio a  
eigh teen  of the e ig h t/- fo u r  su rv iv o rs  (21%) w ere  fouad 
to tiave som e d eg ree  of anxiety  o r d ep ress io n . Again 
th e re  is  no s ta tis tic a lly  valid  d iffé rence  betw een the 
two g ro u p s . P e rso n a lity  tes tin g  us fog the E yseuck  
P e rso n a lity  Inven tory  which m e a su re s  n eu ro tic ism  as  
an  index of em otional in s tab ility  rev ea led  d iffe ren ces 
betw een the in fa rc t p a tien ts  and th e ir controls» but th e re  
is  no sign ifican t d iffe rence  in  the index betw een those 
in fa rc t pa tien ts  in  Group A and those in  Group B although 
th e re  is  a tren d  tow ards low er sc o re s  both a t  tlie tim e of 
d isch a rg e  and a t  follow up in  the patien ts in  Group B.
The psychological re ac tio n s  to a m yocard ia l 
in fa rc tio n  a r e  of the g re a te s t  in te re s t  and have to be 
understood  to p e rm it adequate handling of the patien t 
(H e lle rs ta in  & Ford» I960). F e a r  is  understan d ab le .
The sym bolic im po rtan ce  of the h e a rt is  g re a t. I t  is  
a  v ita l organ» and its  dam age is  a  co lo ssa l tiire a t to the
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ind iv idual. M ost people now a r e  well aw are  of the 
re su lts  of m y o card ia l in fa rc tio n  in  te rm s  of m o rta lity  
and th e ir  ex p e rien ces  of the d isea se  when they w ere  
younger and p e rh ap s  even in  re c e n t y ea rs  f il ls  them  
w ith foreboding reg a rd in g  th e ir  own re c o v e ry  and 
econom ic independence .
It has been the exp erien ce  in  w ork c la ss if ic a tio n  
c lin ics  that the psycho log ical re ac tio n s  of p a tien ts  to 
m y o card ia l in fa rc tio n  a r e  p rom inen t in  a lm o s t ev e ry  c a se , 
and in  m any c a se s  co n stitu te  the m a jo r d isab ility  (R osenbaum  
and B elknap, 1959). D uring the perio d  a f te r  in fa rc tio n ,
ithe p a tien t re q u ire s  suppo rt and re a s s u ra n c e  fro m  a ll 
of those a round  him  and if he re c e iv e s  th is , s e v e re  
p sycholog ical d is tu rb an ce  m igh t be a v e rte d  (C ap lan,
1959). Although i t  m u s t be adm itted  that no p a r tic u la r  
psychological advantage has re su lte d  fro m  the reg im e 
of e a r l ie r  am bulation , both groups had co n sid e rab le  
explanation , re a s s u ra n c e  and encouragem en t. And yet 
21% had som e d eg ree  of psychological d is tu rb an ce  in
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t h e  y e a r  fo U o w iu g  th e  i n f a r c t i o n ,  F r y  (1 9 67 )  hag  
r e c e n t l y  d i s c u s f i e d  t h i s  p r o b l e m  f r o m  tlie  p o i n t  o f v ie w  
o f  th e  g e n e r a l  p r a c t i t i o n e r  a n d  b e l i e v e g  t h a t  tlie  
p s y c h o l o g i c a l  d i s t u r b a n c e  w h ic h  f o l lo w s  m y o c a r d i a l  
i n f a r c t i o n  i s  c l o s e l y  r e l a t e d  to  Uie p a t i e n t ' s  m a n a g e m e n t  
i n  h o s p i t a l .  W h i le  t ld s  i s  c e r t a i n l y  n o t  th e  e n t i r e  r e a s o n ,  
a l l  d o c t o r s  m u s t  a s k  t h e m s e l v e s  w h a t  e f f e c t  i s  th e  
t r e a t m e n t  w h ic h  a  p a t i e n t  e x p e r i e n c e s  i n  h o s p i t a l ,  
g o in g  to  h a v e  o n  a  s u c c e s s f u l  r e a d j u s t m e n t  a f t e r  r e t u r n  
h o m e  a n d  i s  e v e r  y t i l in g  b e in g  d o n e  to  c a u s e  m i n i m u m  
p s y c h o l o g i c a l  t r a u m a ?
T H E  M A N A G E M E N T  O F  M Y O C A R D I A L
I N F A R C T I O N
CHAPTER m
T H E  E F F E C T  O F  C H A N G E  O F  P O b T U R E  
ON C A R D I A C  O U T P U T  
A F T E R  M Y O C A R D I A L  I N F A R C T I O N
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A# p a r t  of the iavestige tioo  ia io  the effect# of 
e a r l ie r  matilliraKlon, Uie ca rd iac  output cliaage# 
Involved ia  elulAg a  patien t up a f te r  a  m yocard ia l 
in fa rc tio n  have been exam ined •
The ee tim a tio a  of c a rd iac  o u ^ u t in  i U patien ts  
has p re se n ted  m im ereae p ro b le m s . The lechifique 
should be capab le  of being c a r r ie d  out frequen tly  and 
a t the bedside.
A convenient m ethod is  the j^ o to -e ie c tr ic  
e a rp iece  technique fo r the reco rd in g  of dye d ilu tion 
c u rv e s . This e lim in a tes  the necessity  fo r ca rd iac  
c a th e te risa tio u  and a c c u ra te  e s tim atio n  of oxygen 
consum ption which is  re q u ire d  by m ethods which depend 
on the F ick  P rin c ip le , and obviates the n ecess ity  fo r 
rep ea ted  a r te r ia l  punctu re  which has p rev iously  been 
re q u ire d  fo r dye dilu tion  techn iques. S tew art (1897) 
f i r s t  showed that It was p o ssib le  to e s tim a te  ca rd iac  
output by in jecting  an  in d ica to r substance in to  a  vein 
and by rep ea ted  and rap id  sam pling of i ts  concen tra tion
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in  the a r te r ia l  c irc u la tio n . H am ilton  (1932) d em o n stra ted  
the su ccessfu l app lica tion  of the m ethod in  m an and 
subsequently  showed that th e re  was a f a ir  c o rre la tio n  
betw een in d ica to r d ilu tion m ethods and F ick  P rin c ip le  
m ethods (M oore, K insm an, H am ilton and Spur ling ,
1929; H am ilton , R iley , A ttyah, C ournand, F ow e ll, 
H im m elste in , N oble, R em ington, R ich a rd s , W heeler, 
W itham , 1948) and th is has been confirm ed  m o re  
re cen tly  by M iller^ G leason and M cIntosh (1962) who 
found an av e rag e  d iffe ren ce  of only 4% .
The in troduction  of w hat appeared  to be a s tab le  
non-toxic substance  (C oom assie  B lue, I .C . I . )  which 
does not cause  stain ing  of the skin and which can be 
ea s ily  e s tim a ted  in  p la sm a  (T ay lo r and S hillingford ,
1959; T ay lo r and T horpe, 1959) m ade i t  p o ss ib le  to 
c a r ry  out re p ea ted  e s tim a tio n s  with a m inim um  of 
d is tu rb an ce  to the pa tien t when com bined w ith the photo­
e le c tr ic  e a rp ie c e  m ethod (Gabe and Shillingford , 1961; 
B ruce and Shillingford , 1962; Gabe, Tuckm an and
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S hillingford , 1962) and it  is  th is technique which is  
d e sc rib ed  h e re  and which has been used  in  the 
exp erim en ts  to be d e sc rib e d ,
Gabe and Shillingford  (1961) have d em o n stra ted  
the ex ce llen t rep ro d u c ib ility  of su ccess iv e  ca rd iac  
output e s tim a tio n s  using  th is  technique and the c lo se  
c o rre la tio n  betw een re s u l ts  obtained with the photo­
e le c tr ic  e a rp ie c e  and the a r te r ia l  cuvette  (T able XU), 
P ro b lem s w ith  the s tab ility  of C oom assie  B lue have been 
encoun tered  by som e w o rk e rs  and the dye is  no longer 
co m m erc ia lly  av a ilab le , but th ese  do not a ffec t the 
valid ity  of the re s u l ts  re p o r te d  h e re .
MATERIALS AND METHODS.
T h ree  groups of sub jec ts  have been exam ined . 
Group 1 - Ten p a tien ts  w ithout evidence of ca rd iac  
d ise a se  (norm al c o n tro ls ) . T hese w ere  
p a tien ts  who w ere  in  hosp ita l fo r non­
ca rd iac  re a so n s , no rm otensive  w ithout 
evidence of va lvu lar d isease  of the h e a r t
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and w ithout e lec tro ca rd io g rap h ic  o r 
rad io lo g ica l evidence of h e a r t  o r ch est 
d is e a se . T h e ir ages ranged from  20 to 
68 y e a rs  (m ean 35 .4 , SD ■ 16 .2 ). T here  
w ere  eight m ales  and two fem ales in  the 
g roup .
Group 2 - E leven  patien ts  who had su sta ined  a m yocard ia l 
in fa rc tio n  w ithin the th ree  w eeks p r io r  to the 
ex p erim en t, but in  whom th e re  was n e ith e r 
c lin ica l nor rad iog raph ic  evidence of pulm onary 
oedem a. T hese patien ts w ere a ll m ale  and 
th e ir  ages ranged  fro m  38 to 65 y e a rs  (m ean 
5 5 .4 , SD * 9 .6 ).
Group 3 - Ten p a tien ts  who had su sta ined  a m yocard ia l 
in fa rc tio n  and in whom th e re  was c lin ica l 
and / o r rad iog raph ic  evidence of pulm onary 
oedem a. T h e ir  ages ranged  fro m  47 to 67 
y e a rs  (m ean 5 5 .5 , SD * 8 .1 ) and a ll w ere  m a le .
81
The d iagnosis of m y o card ia l in fa rc tio n  was 
m ade on the b a s is  of c lin ica l h is to ry , e lec tro ca rd io g ra p h ic  
and b iochem ical changes as  d e sc rib ed  p rev io u sly  (C hapter 
II). <
All pa tien ts  w ere exam ined supine (with one
pillow  as  a head re s t)  and propped up a t an  angle of 45^
in th e ir  own beds with leg s  h o rizo n ta l. A lte rn a te
sub jec ts  w ere  exam ined in  the supine position  first,* 
oo r  in  the 45 head e lev a ted  position  f i r s t .  Ten sub jec ts
(norm al con tro ls) w ere  exam ined on a  tilting  tab le ,
osupine and in  the 45 head e levated  position  w ith legs 
h o rizo n ta l. The p ro c ed u re  adopted is  shown in  F ig s . 
la  and lb . A ll o b se rv a tio n s  w ere c a r r ie d  out m o re  
than two hours a f te r  a  m ea l and with the p a tien t re s te d  
but not sed a ted . F ive m inu tes w ere  a llow ed to e lapse  
a f te r  a change of position  to allow  haem odynam ic 
equ ilib rium  to o cc u r. C ard iac  output was m e a su re d  
by the dye d ilu tion  technique (Gabe and S hillingford ,
1961; T hom as, M alm crona and ShU lingford, 1965)
J2
using m emienium p h o to -e lec tr ic  e a rp iece  (C am bridge 
In stru m en t C oy .) and C oom assie  blue dye ( l . C . l . ) .
A polythene c a th e te r  (In traca th . 24 long, 140) was 
in se r te d  p ercu laneously  in to  a  m edian  an tecub iia l vein 
and advanced w ith the ob jec t of leaving the tip  a s  n ea r 
the g re a t veins a s  p o ss ib le . Between dye in jec tions 
the patency of the c a th e te r  was m ain tained  by a slow 
infusion of d ex tro se  w ate r with IbOO u . h ep a rin  added 
p e r  540 m l. 40 m g . of dye (2 m l.)  w ere In jec ted  as  a 
bolus through the ca th e te r  from  a p lastic  in su lin  sy rin g e  
and th is  was follow ed im m ed ia te ly  by a  flushing dose of 
10 m l. d e x tro se  ia  w ate r to c le a r  the c a th e te r . D up licate 
o r tr ip lic a te  m e a su re m e n ts  w ere  m ade In each  position . 
Dye cu rv es  w ere  draw n from  a  steady base lin e  on a 
C am bridge M ark II Dye R eco rd e r using U%e C am bridge 
p h o to -e le c tr ic  e a rp ie c e  (F ig . 2). The f i r s t  dye cu rv e  
(F ig . 3) was c a lib ra te d  by the ta il height m ethod. Time 
ta il height was m e a su re d  th re e  m inutes a f te r  the 
in jection  and a t  th is  tim e a  blood sam ple w as rem oved
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fo r e s tim atio n  of p lasm a dye concen tra tion  and es tim atio n  
of packed ce ll volum e, which was p e rfo rm ed  using a 
H aw ksley m ic ro -h a e m a to c r it  in  duplicate (D acie and 
L ew is, 1963) . C oom assie  B lue was m easu red  by the 
m ethod suggested  by the m an u fac tu re rs  of the dye. 
P ro te in s  a re  p re c ip ita te d  and the density  of the f i l t ra te
I ' , V •com pared  ag a in s t a  known con tro l a t  585 in a
spec tro p h o to m eter (U nicam  b .P .  600).
The a re a  of the cu rve  was m easu red  by p lan im etry
a f te r  se m i-lo g a rith m ic  plotting and ex trapo la tion  of the
down slope to the base line  and rep lo tting  on a  l in e a r
s c a le . R e la tive  ca rd iac  outputs w ere  ca lcu la ted  from  the
re c ip ro c a l of the a r e a s  of th e  ex trapo la ted  dye c u rv e s .
C ard iac  output w as ca lcu la ted  fro m  the fo rm u la
C .Q . » 601 
A
w here C .O . ■ ca rd iac  output in l i t r e s  p e r m in .,  i ■ dose 
of dye in jec ted  (m g .) and A = a re a  of the cu rv e . H eart 
ra te  was deriv ed  fro m  the dye cu rve  by using sligh tly
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i n c o m p l e t e  p u l s e  r e j e c t i o n  o n  th e  d y e  r e c o r d e r .  S t a t i s t i c a l  
a n a l y s i s  h a s  b e e n  c a r r i e d  o u t  a c c o r d i n g  to  H i l l  ( 1 9 6 7 ) .  
R E S U L T S
T h e  r e s u l t s  o b t a i n e d  a r e  t a b u l a t e d  i n  T a b l e s  X I I I  -
xxn.
In  g e n e r a l ,  t h e  r a n g e  o f  c a r d i a c  o u tp u t  e s t i m a t i o n s  
a g r e e s  w i th  t h e  e s t i m a t i o n s  o f  o t h e r  w o r k e r s ,  b o th  f o r  th e  
i n f a r c t  p a t i e n t s  a n d  f o r  t h e  n o r m a l s  ( G i l b e r t ,  G o l d b e r g ,  
G r i f f i n ,  1 9 5 4 ;  M u r p h y ,  C l i c k ,  S c h r e i n e r ,  Y u, 1963 ;
N a g e r ,  T h o m a s  & S h i l l i n g f o r d ,  1 9 6 7 ) .
N O R M A L  C O N T R O L S  (10  S u b j e c t s )  -  G R O U P  I
C a r d i a c  o u t p u t s  i n  t h i s  g r o u p  r a n g e d  f r o m  4 . 2  
to  1 0 .3  l i t r e s  p e r  m i n .  ( m e a n  6 . 8 ,  S . D .  « 2 . 4 )  i n  th e  
s u p i n e  p o s i t i o n  a n d  f r o m  4 . 5  t o  1 1 .2  l i t r e s  p e r  m i n .
( m e a n  7 . 2 ,  S . D .  = 2 . 4 )  w h e n  p r o p p e d  u p  a t  4 5 ^  a s  s h o w n .  
P u l s e  r a t e s  v a r i e d  f r o m  60 -  96 p e r  m i n .  ( m e a n  7 1 . 4 ,
S . D .  s  1 3 .3 )  s u p i n e  a n d  f r o m  60 -  96 p e r  m i n .  ( m e a n  
7 1 . 6 ,  S . D .  a  1 2 .7 )  w h e n  p r o p p e d  u p .  S t r o k e  v o l u m e  
r a n g e d  f r o m  51 to  160 m l .  ( m e a n  9 6 . 3 ,  S . D .  = 3 1 .7 )  
w h e n  s u p i n e  a n d  51 to  148 m l .  ( m e a n  1 0 0 .7 ,  S . D .  = 2 7 .3 )
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w h e n  p r o p p e d  u p .
P O S T - I N F A R C T I O N  G R O U P  (N o p u l m o n a r y  o e d e m a ,
11 S u b j e c t s )  -  G R O U P  2
T h e  c a r d i a c  o u tp u t s  o f  t h i s  g r o u p  r a n g e d  f r o m
3 . 7  to  8 . 4  l i t r e s  p e r  m i n . ( m e a n  6 . 1 ,  S . D .  = 1 .5 )
w h e n  s u p i n e  a n d  f r o m  3 . 7  to  8 . 6  l i t r e s  p e r  m i n .  w i th
h e a d  e l e v a t e d  ( m e a n  5 . 8 ,  S . D .  = 1 . 3 ) .  P u l s e  r a t e
( s u p in e )  r a n g e d  f r o m  60 to  88  p e r  m i n u t e  ( m e a n  7 2 .  1,
S . D .  = 8 . 6 )  a n d  w i th  e l e v a t i o n  r a n g e d  f r o m  60 to  90
p e r  m i n u t e  ( m e a n  7 3 . 1 ,  S . D .  = 9 . 9 ) .  S t r o k e  v o l u m e
( s u p in e )  w a s  f r o m  46  m l .  to  120 m l .  ( m e a n  8 5 . 3 ,
S . D .  s  2 2 . 8 )  a n d  s t r o k e  v o l u m e  w i th  h e a d  e l e v a t e d
w a s  f r o m  45  to  114 m l .  ( m e a n  8 0 . 5 ,  S . D .  » 1 9 .3 ) .
P O S T - I N F A R C T I O N  P A T I E N T S  (W ith  P u l m o n a r y  
o e d e m a ,  10 S u b j e c t s ) -  G R O U P  3
T h e  c a r d i a c  o u t p u t  ( s u p in e )  o f  t h i s  g r o u p  r a n g e d  
f r o m  2 . 2  to  6 . 4  l i t r e s  p e r  m i n .  ( m e a n  5 . 0 ,  S . D .  = 1 .2 )  
a n d  w i th  h e a d  e l e v a t e d  r a n g e d  f r o m  2 . 7  to  8 . 5  l i t r e s  
p e r  m i n .  ( m e a n  6 . 0 ,  S . D .  = 1 . 2 ) .  P u l s e  r a t e  i n  t h i s  
g r o u p  r a n g e d  f r o m  68  to  92 p e r  m i n .  s u p i n e  ( m e a n  7 7 . 6 ,
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S . D .  3s 7 . 9 )  a n d  f r o m  70 to  96 i n  th e  e l e v a t e d  p o s i t i o n  
( m e a n  7 9 . 6 ,  S . D .  = 9 4 ) .  S t r o k e  v o l u m e  r a n g e d  f r o m  
26 to  86  m l .  s u p i n e  ( m e a n  6 4 . 3 ,  S . D .  » 1 7 .1 )  a n d  f r o m  
33 to  115 m l .  i n  t h e  4 5 ^  e l e v a t e d  p o s i t i o n  ( m e a n  7 7 ,
S . D .  « 2 3 . 7 ) .
D ISC U SSIO N
G a b e  a n d  S h i l l i n g f o r d  (19 61 )  ( T a b l e  X II)  l ia v e  
d e m o n s t r a t e d  th e  r e p r o d u c i b i l i t y  o f  s u c c e s s i v e  c a r d i a c  
o u tp u t  e s t i m a t i o n s ,  u s i n g  t h e  t e c h n iq u e  u p o n  w h ic h  t h e  
t e c h n iq u e  d e s c r i b e d  i n  t h i s  w o r k  h a s  b e e n  m o d e l l e d .
T w o  i n j e c t i o n s  o f  d y e  w e r e  m a d e  i n  e a c h  p o s i t i o n  in  
e a c h  s u b j e c t ,  b u t  i n  tw o  s u b j e c t s  t h r e e  i n j e c t i o n s  w e r e  
m a d e  in  e a c h  p o s i t i o n .  T a b l e s  X III  -  X V  s h o w  th e  p l a n i m e t r y  
r e a d i n g s  f o r  e a c h  c u r v e  a n d  th e  o t h e r  r e l e v a n t  d a t a  n e c e s s a r y  
f o r  th e  c a l c u l a t i o n  o f  th e  c a r d i a c  o u t p u t .  T h e  p l a n i m e t r y  
r e a d i n g s  a r e  a l s o  e x p r e s s e d  a s  p r o p o r t i o n s  o f  th e  i n i t i a l  
e s t i m a t i o n  i n  a  s i n g l e  p o s i t i o n  ( T a b l e s  X V I -  X V III ) .  T h e  
m e a n  d i f f e r e n c e  b e t w e e n  th e  s e c o n d  a n d  th e  f i r s t  e s t i m a t i o n  
i s  -3 %  . 95%  o f  s e c o n d  o b s e r v a t i o n s  w i l l  be  w i t h in  th e
range -17% and +11% of the Û rs t  o b serv a tio n  
(t^g a t 5% p ro b ab ility  lev e l » 2).
It can  be conc luded fro m  th is an a ly sis  th a t the 
technique p rov ides rep ro d u c ib le  re su lts  and th a t the 
changes which have been de tec ted  and which a re  
sign ifican t a r e  the re s u l t  of the positional change and 
not due to in s tab ility  of the techn ique.
A fu r th e r  sa feg u ard  has been that a lte rn a te  
sub jec ts  w ere  exam ined in  the supine o r  in  the head 
e leva ted  position  f i r s t .
The Law of the H e a rt (S tarling , 1915) s ta te s  
that, w ithin physio log ical l im its , an in c re a se  in  
d iasto lic  volum e re s u lts  in  a g re a te r  energy  of 
co n trac tio n  w ith a  g re a te r  am ount of chem ica l change 
a t each  co n trac tio n .
The c a rd iac  output has been re la te d  to  venous 
p re s s u re  (M arkw elder and S tarling , 1914; P a tte rso n , 
P ip e r and S tar lin g , 1914; P a tte rs o n  and S tarling , 1914; 
M cM ichael and S harp ey -S h afer, 1944), and has been
âë
shown to be le s s  in the e r e c t  position  Chen in  Ute recum ben t 
(M cM ichael, 1937; M cM ichael and J h a rp e y S c h a fe r ,  1944; 
W e iss le r , L eonard  and W arren , 1937; Wang, M arshall 
and Shepherd, I960). S ta r r  and  Raw son (1941) using 
the technique of b a llis to card io g rap h y  showed that the 
re sp o n se  to tilting  in  no rm al su b jec ts  is  v a r ia b le  and 
d em o n stra ted  tha t a s im ila r  v a riab ility  could be found 
in  m any of the p rev io u sly  published re p o r ts .  S ta rr  
and Raw son (1941) e s tim a te d  ca rd iac  outputs between 
one and two and a  half m inu tes a f te r  putting th e ir  
sub jec ts  in to  the v e r tic a l position , but m o st of the o th e r 
re p o rts  do not re c o rd  the tim e  in te rv a l which e lapsed  
between the change of position  and tiie output e s tim a tio n .
M cM ichael and Sharpeyocl& afer (1944), in one 
of the f i r s t  la rg e  c a th e te r isa tio n  stud ies in  th is  coun try , 
showed tiiat the a r te r io -v e n o u s  oxygen d iffe ren ce  of 
40 pa tien ts  in c re a se d  from  4 .1  to 6 . 1 v o ls , p e r  cen t 
with the change fro m  the supine to the e r e c t  position , 
and ca lcu la ted , using F ick  P rin c ip le  m ethods, tha t
ca rd iac  output m u st have fa llen  an average  of 1 .5  l i t r e s  
p e r m in . w ith the change.
Stead, W arren , M e rr il  and B rennan (1945) 
studied the effec t of p ass iv e  tilting  from  the recum ben t
Qto the 70 head-up  position . This produced a d e c re a se  
of ca rd iac  output in  each  of s ix  sub jec ts , the m ean  fa ll 
being 0 .8  l i t r e s / m i n . / sq . m e tre  of body su rfa c e .
Nowy, K ikodse and ZoUner (1957) using a dye d ilu tion  
m ethod found a m ean  fa ll in  c a rd iac  output of 30% 
(range 11-49) w ith the change from  lying to standing . 
S im ila r findings have been re co rd ed  using the dye 
dilution technique by C hapm an, F ish e r  and Sprou le 
(I960), Wang, M arsh a ll and Shepherd (I960) and 
R eeves, G ro v er, B lount and F illey  (1961). Levine 
(1940, 1944, 1950) suggested  tha t the w ork of the h e a rt 
m ight be reduced  if pa tien ts  suffering  from  ca rd iac  
fa ilu re  w ere  propped  up in  bed o r tre a te d  out of bed 
in an a rm c h a ir .  Donald, Wade and Bishop (1952) using 
F ick  P rin c ip le  m ethods studied the nursing  position  of
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th ir ty -s ix  pa tien ts  and found tha t changes in  position  
re su lte d  in a sign ifican t change in  ca rd iac  output but 
concluded th a t these  changes w ere  unlikely  to be of 
m uch benefit to any p a tien t. Coe (1954) using a dye 
d ilution technique showed that ca rd iac  w ork was le s s  
while pa tien ts  w ere  sea ted  by the bedside (m ean 
d e c re a se  of 23%) and s im ila r  re su lts  w ere  obtained 
by Atuk, Beckw ith and Wood (1959).
It would appear th e re fo re  that changes in  the 
ca rd iac  output can  be produced  by changes in  position  
and tha t the load  on the h e a r t a f te r  m yocard ia l in fa rc tio n  
can be red u ced  by sitting  pa tien ts  in  bed.
H ow arth, M cM ichael and S harpey-S chafer (1946) 
d em onstra ted  th a t in  ca rd iac  fa ilu re  with low ca rd iac  
output, the output of the h e a r t  was in c re a sed  by 
venesection  and th a t ca lcu la tion  of ca rd iac  w ork showed 
an in c re a se  in  ca rd iac  w ork in a ll congested  c a s e s . One 
m ight an tic ip a te  th e re fo re  tha t if  the venous re tu rn  is 
reduced  in pa tien ts  w ith fa iling  h e a r ts , the h e a r t  m ight
respond  with an  in c re a se  in  ca rd iac  output as happened 
in S ta r lin g 's  o rig in a l experim en ts  on the h e a r t lung 
p re p a ra tio n . The c lin ica l benefit of allowing pa tien ts  
with h e a r t  fa ilu re  to s i t  up is  accep ted  genera lly  even 
by those who p re fe r  th e ir  non-congested  patien ts 
to be n u rsed  lying f la t.
T here  has recen tly  been a renew al of in te re s t  
in the effect of p o stu re  on ca rd iac  output. This has. been 
in  p a r t  due to R ic h a rd s ' (1955) doubts as to the valid ity  
of S ta r lin g 's  law of the h e a r t in  the in tac t an im al and in  
m an and S arn o ff 's  concept of a s e r ie s  of le ft v e n tr ic u la r  
function cu rv es  of the S tarling  type (Sarnoff and B erg lund, 
1954; Sarnoff, 1955).
In the p re se n t investiga tion , i t  has been found 
that th e re  w ere  sm all but in sign ifican t d iffe ren ces in 
s ittin g  and supine ca rd iac  outputs in the group of norm al 
con tro ls  and in  the group of patien ts who had su sta ined  a 
m yocard ia l in fa rc tio n  and in whom th e re  was no evidence 
of ca rd iac  decom pensation . T here was a lm o st no change
i n  p u l s e  r a t e  a s s o c i a t e d  w i th  th e  p o s t u r a l  c h a n g e  a n d  
l i t t l e  c h a n g e  i n  s t r o k e  v o l u m e .  I t  w o u ld  a p p e a r  t h a t  
th e  p o s t u r a l  c h a n g e  i n v o lv e d  i s  l e s s  t h a n  w h e n  th e
ow h o le  i n d i v i d u a l  i s  t i l t e d  to  t h e  45  h e a d  u p  p o s i t i o n  
w h i c h  h a s  o f t e n  b e e n  r e p o r t e d  to  p r o d u c e  a  f a l l  i n  
c a r d i a c  o u t p u t .
I n  th e  g r o u p  o f  n o r m a l  c o n t r o l s ,  i t  w a s  f o u n d  
t h a t  i n  s i x  s u b j e c t s ,  c a r d i a c  o u tp u t  w a s  g r e a t e r  in  t h e  
p r o p p e d  u p  p o s i t i o n ,  l e s s  i n  tw o  p a t i e n t s  a n d  i n  tw o  
p a t i e n t s  t h e r e  w a s  no  c h a n g e .  T h e  m e a n  c h a n g e  w a s  
0 . 4  l i t r e s / m i n .  b u t  t h i s  c h a n g e  w a s  n o t  s i g n i f i c a n t  
a t  th e  0 , 0 5  l e v e l .
T h e  g r o u p  o f  i n f a r c t  p a t i e n t s ,  w h o  d id  n o t  s h o w  
e v i d e n c e  of p u l m o n a r y  o e d e m a ,  d e m o n s t r a t e d  a  s m a l l  
d i f f e r e n c e  i n  s u p i n e  a n d  p r o p p e d  u p  c a r d i a c  o u tp u t  
( m e a n  d i f f e r e n c e  0 . 3  l i t r e / m i n . ) . T h i s  c h a n g e  f a l l s  
j u s t  s h o r t  o f  t h e  0 . 0 5  l e v e l  o f  s i g n i f i c a n c e .  S e v e n  o f  
t h e s e  p a t i e n t s  h a d  a  s m a l l e r  c a r d i a c  o u tp u t  i n  t h e  
s e a t e d  p o s i t i o n  t h a n  i n  t h e  s u p i n e ,  tw o  h a d  a  l a r g e r
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output, and two showed no change.
Ten p a tien ts  w ere  exam ined a fte r  m yocard ia l 
in fa rc tio n  a t a  tim e when they showed evidence of 
pulm onary oedem a. The ca rd iac  output in  nine of these  
pa tien ts  was g re a te r  in  the sea ted  position  than in  the 
supine and the ten th  p a tien t showed a fa il in  output.
The m ean  d iffe rence  w as 1.00 l i t r e s /m in .  and th is  was 
s ta tis tic a lly  s ign ifican t (p< .01).
The r i s e  in  output is  the re s u lt  of a  r i s e  in  s tro k e
volum e (m ean change of 15 .8  m l.)  and accord ing  to
S ta r lin g 's  theo ry , is  due to d ec reas in g  the load  on the
h e a r t by putting the pa tien t in to  a  sitting  p o stu re  and
thus reducing venous re tu rn . N ager, Thom as and
bhillingford  (1967) s ta te  th a t s tro k e  volum e is  a m o re
re p re se n ta tiv e  m easu rem en t of the ab ility  of v e n tr ic le s
to co n tra c t than ca rd iac  output and i t  would app ear tha t
v e n tr ic u la r  co n tra c tility  has been im proved  by placing
othe pa tien t in  the 45 head e leva ted  position .
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T h e  m e a n  c a r d i a c  o u t p u t s  a n d  m e a n  s t r o k e  v o l u m e s  
of th e  n o r m a l  c o n t r o l s  w e r e  h i g h e r  t h a n  t h o s e  o f  th e  
i n f a r c t  p a t i e n t s  a l t h o u g h  t h i s  m i g h t  b e  a c c o u n t e d  f o r  
by  th e  l o w e r  a g e s  o f  t h e  n o r m a l  c o n t r o l s  (v vade  & B i s h o p ,  
1 9 6 2 ) .  T h e  m e a n  c a r d i a c  o u t p u t s  a n d  m e a n  s t r o k e  
v o l u m e s  o f  t h e  i n f a r c t  p a t i e n t s  w i th  p u l m o n a r y  o e d e m a  
w e r e  l o w e r  t h a n  t h o s e  o f  t h e  p a t i e n t s  w h o  d id  n o t  h a v e  
p u l m o n a r y  o e d e m a .  T h e s e  d i f f e r e n c e s  o b s e r v e d  a r e  
n o t  s i g n i f i c a n t  a t  p  » 0 . 0 5 .
T h e s e  o b s e r v a t i o n s  i n d i c a t e  t h a t  t h e  c a r d i a c  
o u tp u t  o f  n o r m a l  s u b j e c t s  a n d  o f  p a t i e n t s  w h o  h a v e  
s u s t a i n e d  a  m y o c a r d i a l  i . i f a r c t i o n  b u t  w ho do  n o t  s h o w  
e v i d e n c e  o f  p u l m o n a r y  o e d e m a ,  i s  o n ly  s l i g h t l y  i n f l u e n c e d  
b y  th e  c h a n g e  i n  p o s t u r e  i n v o l v e d  i n  m o v in g  f r o m  th e  
s u p i n e  t o  t h e  s i t t i n g  p o s i t i o n .  T h e  c h a n g e s  i n d u c e d  a r e  
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  a n d  a r e  u n l i k e l y  to  be  o f  
i m p o r t a n c e  i n  t h e  m a n a g e m e n t  o f  t h e  i n d i v i d u a l  p a t i e n t .  
S i g n i f i c a n t  c h a n g e s  a r e  s e e n  i n  th e  g r o u p  o f  p a t i e n t s  w h o  
h a v e  s u s t a i n e d  a  m y o c a r d i a l  i n f a r c t i o n  a n d  w h o  h a v e
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r a d i o l o g i c a l  e v i d e n c e  o f  p u l m o n a r y  o e d e m a .  T h e  m e a n  
c a r d i a c  o u tp u t  o f  t h i s  g r o u p  i s  s i g n i f i c a n t l y  g r e a t e r  
w h e n  s i t t i n g  i n  b e d  t h a n  w h e n  l y in g  s u p i n e .  N in e  o f  
th e  t e n  p a t i e n t s  i n  t h i s  g r o u p  h a d  a  g r e a t e r  c a r d i a c  
o u tp u t  w h e n  s i t t i n g  t h a n  w h e n  s u p i n e .  T h e  i n c r e a s e  i n  
c a r d i a c  o u tp u t  i s  c o n s i d e r e d  to  a r i s e  In  th e  w a y  t h a t  
S t a r l i n g  (1 9 1 5 )  h a s  s u g g e s t e d  f o r  th e  d e n e r v a t e d  h e a r t  
b y  a  r e d u c t i o n  i n  v e n o u s  r e t u r n  a s s o c i a t e d  w i th  th e  
c h a n g e  o f  p o s t u r e .  T h e  I n c r e a s e  i n  o u tp u t  m i g h t  b e  
o f  c l i n i c a l  s i g n i f i c a n c e  i n  p r o m o t i n g  c l e a r i n g  of 
p u l m o n a r y  o e d e m a  a n d  i m p r o v i n g  t i s s u e  p e r f u s i o n .
T H E  M A N A G E M E N T  O F  M Y O C A R D I A L
I N F A R C T I O N
CHAPTER IV 
S U M M A R Y  A N D  C O N C L U S I O N S
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An invasllga lion  in to  the «Hocla of mmtiimt 
m obiU aaiion of patien ta  who have auataiiAed a  m yocard ia l 
in fa rc tio n  ia p re aen ted . Two com parab le  groupa of m ale  
patien ta  have been atadied* One group haa been tre a te d  
with a  a tr ic t  bed r e a l  re g im e , and haa been nuraed  in 
bed fo r tw enty-five day#, a f te r  which g radual m obU iaatioa 
waa undertaken  o v er a  p eriod  of ten day#. The o ther 
group waa tre a te d  fo r fo u rteen  day# in  bed during  which 
cona iderab le  freedom  of ac tiv ity  waa allow ed and then 
m obiliaed  over a  p erio d  of a even day# in  hosp ita l with 
d isch a rg e  a f te r  21 daya.
The two group# of patient#  w ere  com parab le  in 
te rm #  of age , ae%, du ra tio n  and sev e rity  of iilneaa  and 
p rev ious h is to ry  of in fa rc tio n . It haa been found that 
the e a r ly  m ob ilisa tion  p ro g ram m e haa not been d e le te rio u s  
to the patien ta  in  re s p e c t  of m o rta lity  o r  m orb id ity  o r the 
developm ent of se r io u s  a rrh y th m ia  o r  o th er com plication# 
of in farc tion ; nor haa th is  p ro g ram m e in c re a se d  the 
incidence of an eu ry sm  fo rm atio n  in the e a r l ie r  m ob ilised  
g roup . The incidence of neuro tic  reac tio n  in the two
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groups was not s ign ifican tly  d iffé ran t, when th is  was 
a s s e s s e d  in  hosp ita l and a f te r  d isch arg e , no r w ere  
sign ifican t d iffe rences  detec ted  when the groups w ere  
te s ted  psychologically  using the E ysenck P e rso n a lity  
Inven tory . The e a r l ie r  m ob ilised  group has been found 
to re tu rn  to w ork m o re  rap id ly  than the o th er group, but 
a f te r  six  m onths no sign ifican t d iffe rences w ere  found 
in  the num bers re tu rn in g  to  w ork between the two g roups.
C ard iac  ou^nits have been e s tim a ted  using a dye 
dilution technique on th re e  groups of pa tien ts  in  the
osupine and in  the 45 head e leva ted  position , co rrespond ing  
to the position  in  w hich a  p a tien t m ight be n u rsed  sitting  
in  bed. The th re e  groups w ere  -
(a) 10 su b jec ts  w ithout evidence of c a rd iac
o r re s p ir a to ry  d ise a se .
(b) 11 pa tien ts  who had su sta ined  a m yocard ia l
in fa rc tio n  and in  whom th e re  was no 
evidence of pu lm onary  oedem a.
(c) 10 pa tien ts  who had su sta ined  a m yocard ia l
in fa rc tio n  and in  whom th e re  was evidence 
of pu lm onary  oedem a.
The m ean  ca rd ia c  output of ih# patien t#  in  whom 
th e re  was evidence of pu lm onary  oedem a has been found 
to be sign ifican tly  h igher in  the sea ted  position  than in  
the supine position , but s ign ifican t d iffe rences w ere 
not found in  e ith e r  of the o ther two g roups.
It is  conc luded fro m  these  stud ies th a t a  reg im e 
of e a r l ie r  m o b ilisa tio n  and g re a te r  ac tiv ity  of in fa rc t 
p a tien ts , w hile being tre a te d  in  bed, has not been 
harm fu l and m ay a s s i s t  in  the re h a b ilita tio n  of p a tien ts . 
The ca rd iac  output of pa tien ts  who have no pulm onary  
oedem a is  not s ign ifican tly  d if fe re n t if they a r e  supine 
o r sea ted , but the c a rd iac  output of pa tien ts  with 
pu lm onary  oedem a is  h igher when the pa tien t is  n u rsed  
sea ted . It is  conc luded tha t th e re  is  no Justifica tion  in  
in s is tin g  on a  s t r ic t  bed r e s t  reg im e  fo r pa tien ts  wh o 
have su sta in ed  a m y o card ia l in fa rc tio n .
W A R D  A W A R D  B
C O R R I D O R
STAFF
R e s i d e n t  P h y s i c i a n  
R e g i s t r a r  
S i s t e r  
S t a f f  N u r s e  
S t u d e n t  N u r s e s  
A u x i l i a r y  N u r s e s  
C o n s u l t a n t  P h y s i c i a n  A C o n s u l t a n t  P h y s i c i a n  B
W A R D  A N D  S T A F F I N G  A R R A N G E M E N T S ,  W A R D  20
S O U T H E R N  G E N E R A L  H O S P I T A L
A p p e n d ix  A:
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M a n a g e m e n t
l e t  week
2nd week
3 rd  week
GROUP A
T ota l bed re e t .
A llowed one
pillow
Bed pan (o r 
com m ode). 
A# above. 
A llowed two 
pillow s • 
A ssum es 
com fortab le
GROUP B
A ssum es com fortab le
position  in bed.
F eeds and w ashes
F ed  and w ashed h im se lf, 
by a  n u rse  (fo r 
3 d ays).
Bed pan (or 
com m ode). 
As above.
Allowed to swing 
le g s , g radually
position  in  bed . m ob ilised  and
As above g ran ted  to ile t 
p riv ileg es  r
A p p e n d ix  B; N u r s i n g  p r o c e d u r e .
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4th week Ae above. Home on 22nd day
5th)




com m ences on
25th day. 
P ro g re s s iv e
m ob ilisa tio n .
to ile t p riv ileg es
and allow ed hom e
on 36th day«
One p a tien t in  Group A and eight pa tien ts  in  
Group B had som e m inor m odification  of 
the p ro c ed u re  b ecause  of p e rs is tin g  ch e s t 
pa in , re c u r re n c e  of pain , hypotension o r
h e a r t  fa ilu re .
C onventiona l tre a tm e n t with oxygen, d iu re tic s , 
digoxin and an ti « arrhy thm ic  d rugs w ere  
given a s  ind ica ted .
A p p e n d ix  B ; N u r s i n g  p r o c e d u r e  ( c o n t d . )
10:
3 .  34 p a t i e a t s  i n  G r o u p  A  a n d  31 p a t i e n t s  i n
G r o u p  B r e c e i v e d  a n t i c o a g u l a n t  t h e r a p y  
( c o m m e n c i n g  w i th  h e p a r i n  a n d  c o n t in u in g  
w i th  w a r f a r i n  s o d iu m )  w h i le  i n  h o s p i t a l .
T h i s  w a s  c o n t i n u e d  a f t e r  d i s c h a r g e  in  
15 p a t i e n t s  i n  G r o u p  A a n d  11 p a t i e n t s  
in  G r o u p  B f o r  p e r i o d s  u p  to  tw o  y e a r s  
( M . R . C . ,  1 9 6 4 ) .
A n t i c o a g u l a n t  t h e r a p y  w a s  w i th h e ld  f r o m  p a t i e n t s  
w i th  a  h i s t o r y  o f  d y s p e p s i a ,  r e n a l  f a i l u r e ,  
a l c o h o l i s m  o r  o t h e r  h a e m o r r h a g i c  r i s k .
A p p e n d ix  B ; N u r s i n g  p r o c e d u r e  ( c o n t d . )
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E Y S E N C K  P E R S O N A L I T Y  I N V E N T O R Y
by H. J. Eysenck and Sybil B. G. Eysenck
PE R SO N A LIT Y  Q U E S T I O N N A I R E
FO RM  A
N A M E ...................................................................................................... AGE
O C C U P A T I O N ................................................................................... SEX
N
Ins t ruct ions
H e re  a re  som e ques t ions  regard ing  th e  way you behave,  feel and act.  A f te r  
each ques t ion  is a space for  answer ing  “ YES" o r  " N O " .
Try  t o  dec ide  w h e t h e r  “ YES" o r  “ N O "  r e p re s e n t s  yo u r  usual way of act ing 
o r  feel ing.  Then  pu t  a cross in t h e  circle u n d e r  t h e  column headed “ YES" o r  
“ N O " .  W o r k  quickly,  and d o n ’t  spend to o  much t im e  o v e r  any ques t ion ;  w e  
w an t  y o u r  first reac t ion ,  no t  a long-drawn o u t  t h o u g h t  process.  The  w h o le  
q ues t ionna i re  s h o u ld n ’t take  m o re  than a few minutes .  Be sure  no t  t o  o m i t  an y 
ques t ions.
N o w  tu r n  th e  page o v e r  and go ahead.  W o r k  quickly, and r e m e m b e r  t o  answ er  
every  ques t ion .  T h e r e  are  no r ight  o r  w ro n g  answers,  and this  isn’t a t e s t  of 
intel l igence  o r  ability, bu t  s imply a measure  of  th e  way you behave.
II
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W arw ick  Lane, London E.C.4
FORM  A YES NO
1. Do you often long for  exc i tem en t? Oo
2. Do you often need unders tand ing  fr iends to  chee r  you up? o o
3. Are you usually carefree? o o
4. Do you find It very hard to  take  no for  an answer? o o
5. Do you s top  and think  things o ver  before doing anything? o o
6. If you say you will do  someth ing  do you always keep  y ou r  promise ,  no 
m a t t e r  how Inconvenient  It might be t o  do  so? o o
7. Does you r  mood often go up and down? o o
8. Do you genera lly do  and say things quickly w i th o u t  s topp ing  to  think? o o
9. Do you ever  feel “ just miserab le"  for no good reason? o o
10. W o u ld  you do  almost  anything for a dare? o o
II. Do you sudden ly feel shy when  you want to  talk t o  an at trac t ive  s tranger? o o
12. O nce  in a while do you lose your  t e m p e r  and ge t  angry? o o
13. Do you often do things on th e  spur  of th e  m om ent? o o
14. Do you often w o r ry  abou t  things you should no t  have done  o r  said? o o
15. General ly,  do  you prefer  reading to  meet ing people? o o
16. Are  your feelings r a th e r  easily hurt? o o
17. Do you like going o u t  a lot? o o
18. Do you occasionally have thoughts  and ideas th a t  you would n o t  like o t h e r  
people t o  know about? o o
19. Are  you somet imes  bubbling ove r  with  energy  and somet im es  very sluggish? o o
20. Do you prefer  t o  have few but  special friends? o o
21. Do you daydream a lot? o o
22. W h e n  people shou t  at you, do you shou t  back? o o
23. Are  you often t roub led  about  feelings of guilt? o o
24. Are a ll y ou r  habits good and des irable ones? o o
25. Can you usually let yourself  go and enjoy yoursel f  a lot at a gay party? o o
26. W ou ld  you call yourself  tense  o r  “ highly-strung"? o o
27. Do o t h e r  people th ink  of you as being very lively? o o
28. After you have done something important, do you often come away feeling you could have done better?
29. Are you mostly quiet when you are with other people?
30. Do you sometimes gossip?
31. Do ideas run through your head so that you cannot sleep?
32. If there is something you want to know about, would you rather look it up in a book than talk to someone about it?
33. Do you get palpitations or thumping in your heart?
34. Do you like the kind of work that you need to pay close attention to?
35. Do you get attacks of shaking or trembling?
36. Would you always declare everything at the customs, even if you knew that you could never be found out?
37. Do you hate being with a crowd who play jokes on one another?
38. Are you an Irritable person?
39. Do you like doing things in which you have to act quickly?
40. Do you worry about awful things that might happen?
41. Are you slow and unhurried in the way you move?
42. Have you ever been late for an appointment or work?
43. Do you have many nightmares?
44. Do you like talking to people so much that you never miss a chance oftalking to a stranger?
45. Are you troubled by aches and pains?
46. Would you be very unhappy if you could not see lots of people most of the time?
47. Would you call yourself a nervous person ?
48. Of all the people you know, are there some whom you definitely do not like?
49. Would you say that you were fairly self-confident?
50. Are you easily hurt when people find fault with you or your work?
51. Do you find it hard to really enjoy yourself at a lively party?
52. Are you troubled with feelings of inferiority?
53. Can you easily get some life into a rather dull party?
54. Do you sometimes talk about things you know nothing about?
55. Do you worry about your health ?
56. Do you like playing pranks on others?
57. Do you suffer from sleeplessness?
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
YES NOo oo o o o o oo oo o o o o oo o o o o o o oo o o o o o o oo oo oo oo o
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ImWrn n  P » u U «  gattcwrntoa io o n » m >  mmé w
yecerreac  in ia r c i l e a .
There U ne sigalilcani difference in death# 
ecciirriag ia the Iwe greep# A & a  (p<O.I). 
There 1# a tread teward# «IgalficaBce when 
death# eccerriag ia palieat# with a hi# ter y 
of prevlea# lafarctiea are cempared with 
death# eccerrlag la patieat# withmt a prevlea# 
hi# ter y ef iafarctiea (p<. 10).
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Num ber of Death# 
T im e a f te r  adm iss io n  Group A Group B
Within 24 hour# 3 4
24 « 48 hours 0 1
48 hours - 7 days 1 0
8 « 14 day# 6 0
15 « 21 days 0 1
22 - 35 days 2 3
| n  The t im es  a t  which the deaths o c c u rre d  in 
the two g ro u p s .
N ote; P a tien ts  with p ro tra c te d  ch es t  pain,
prolonged hypotension or shock o r  in 
fa ilu re  w ere  kept in bed and in hospita l 
fo r  longer p e r io d s .  This explains 
deaths occu rring  in  Group B m o re  than 
th ree  weeks a f te r  adm iss ion . See tex t.
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Potaaiial a-v bloca 
Partial a»v block 
Complota heart block 
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Group A Group B Tota l 
Bu lges 9 6 15
A bnorm al pu lsation  5 0 5
P la u ro -p o r ic a rd ia i  6 5 11
adhesion
L».V. E n la rgem ent^  9
ZC oronary  ca lc if ica tion  _ _ _ _ _ _ _ _  8
3P u lm onary  oedem a _ _ _ _ _ _  4
4P u lm onary  in fa rc tion  _ _ _ _ _ _ _ _  2
Total exam ined 39 36 75
Tmhla VTII R adio logical ab n o rm a lit ie s  d e te c te d .
1, 2, 3, 4 not divided into groups 
because  of sm a ll  n u m b ers .
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Socia l Grade 1 2 3 4 5
No. 0 5 28 12 14
Table IX Socia l Grading of patiente in  e e r ie  s 
below the a&e of 65 .
2 patien ts  not included since they had 
not worked fo r  long periods before 
in fa rc tion .
Grading acco rd ing  to G eneral R eg is te r  
Office C la ss if ica tion  of O ccupations, 
I960.
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C ase No. Age 
C ase 1 53
C ase II 57
P rev io u s  Occupation R eason  fo r n o n -re tu rn
Had not worked fo r Deaf
m any y ea rs
Had not worked for
two y e a rs  before
in farc tion
C ase HI 







C ase V 60 Shepherd Unable to find
a lte rna tive
em ploym ent
C ase  VI 54 L ab o u re r
C ase  VII 44 W e lder R e-in fa rc tio n  
(5 months)
C ase VIH 63 F i t te r D epress ion
C ase IX 54 W e lder Unable to cope 
with t ra v e ll in g  
involved
C ase  X 45 Docker P e rso n a l i ty
C ase  XI 62 C oppersm ith P erso n a li ty
Table XI D etails  of pa tien ts  under a se  of 65 who did not
re tu rn  to w ork .
Subject
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O rd er  of E stim a tion
1 z 3 4
J .B . 1.00 1.04 1.01 1.02
A .B . 1.00 1.08 0 .98 1.10
r . G . 1.00 1.12 1.03 1.05
H .A . 1.00 0 .9 9 1.00 1.01
Tab le  XU S uccessive  oe tim at loas  of C ard iac  output 
in  n o rm a l  re s t in g  sub jec ts , ex p re sse d  
as  p roportions  of the in itia l  d e te rm in a t io n s . 
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P la te  1: W . 0 ‘H. 11 .5 .67 .
Medium s ized  bul^e on a n te r io r  su rface  of
iteart a f te r  a n te r io r  in farc tion . R . A . O .
p r o j e c t i o n .
J
1 2 7
P la te  Z: D, McD. 2 0 . 7 . 6 6 .
Medium uized buljie seen  on a n te r io r  su rface
of h e a r t  a f te r  a n te r io r  in farc tion . R . A . O .




P la to  3: T . M . 11 . 2 . 6 6 .
Sm a ll bol^e on a n te r io r  su rface  of h ea r t
followinn m /o c a rd ia l  in farc tion . R . A . O
p r o j e c t i o n .
1 2 9
P l a t e  4: A . S . 1 6 . 10 . 6 6 .
A n t e r i o r  p l e g r o - p e r i c a r d i a l  a d h e s i o n  a f t e r
a n  a n t e r i o r  m y o c a r d i a l  i n f a r c t i o n .  R . A . O
p r o j e c t i o n .
no
P l a t e  5: W . T . 2 7 . 4 . 6 6 .
A. n t e r i o r p i e u r o - p e r i c a r d i a l  a d l y s i o n






i  i g g r e  1 : C a r o i a c  o u t p u t  s t u d i e s ;
a )  a b o v e  -  p a t i e n t  s u p i n e
b) b e lo w  -  p a t i e n t  i n  4 5 ^  h e a d  e l e v a t e d
p o s i t i o n  w i th  l e g s  h o r i z o n t a l .
1 3 2
F ig u re  Z: C am bridge \4k .I l  dye re c o rd e r
1 3 3
F i> za re  3 ; D y e  c u r v e  d r a w n  o a  C am brid fe ie  M k>I l  
d y e  r e c o r d e r  u n i a ^  a  p h o t o - e l e c t r i c  
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